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i »** i ] 

'> ft < t h . !E^I»±-C(DC I ELABfe5f 0 1i:^^T«l$n^fetS«ZH 8 ^ 8 
0—^31 10° (bj6H-CfoS>r^a — 4^9. l£ fe ^ Z H ' 755 ^ 3 3 0 -15 3 6 0° <D 

4^2^ fgfetS^ZH' ^^0-^80° ©Bit fc 5 > * (A) % ^t/lgfeffi^ZH 

• ^^,2 6 0— ^3 30° ^©It^S-f (B) *ffi;t5^>*iryhJfl<D>f>'*^ 

£ , ffilB^*KO£jfe3tt;frffllw«Sl£¥frfc* f ffi^y^ty hti«t5'>4< it 5 
a 4 > * CO ft \z C T '> ft < £ t> 5 J\\ ffi 7L 3 Z. t , 

( 2 ) -t <^> 5 yij co y X ;i> ?ij co <D '> ft < <k 2 o y X yu ?ij ^ s n ^ *x , fflffi ^7 y-Y 
>-^SrPtffi-fS/X^WP<!rffiffE^>^ (B) Srti:UJi-5yXyuBBatSriiJ*3lE*rpl«-2fl! 

s id ffi * 5 y x >v n -e $> 5 n t . R xf 

(3) MfE^r^^v^^fftmi-^/X/u^pirfltjfs^^^ (b) ?:iffit5yxyu|p 

i:S:BJ5fe3S*r6iiwX2^ffl|xL5»l^/X/u?iJ ( C / B ) K^^TffilE^TV^V^niiffi 
/X^MP^EfiSntv^ffiit, ffi IE > T >- y^SrililtS/X/uiPirtiiE-Yy 

* ( B ) £ p± ffi i" 5 / X yu M p Sr @i] jfe S * ft £ S ffi x. 5 fg 2 <D / X yu ?ij ( B / C ) 

^fti^-cmiE^f^^ ( b > u± m y x/hm p ffi mm £ ttr ^ 5 tt« t ^ . iWE^y k©«* 

:^#Si:t5, ffi IE <£> >f >- * ^ ^ * h sCiE»^ y K 

[ ffi IE ( Z H ° ) 12 . ZH° = t a n ~ 1 ( b * / a * ) +180 ( a * < 0 <D 4§ 

^ ) . X tt Z H * = t a n ~ 1 ( b * / a * ) + 360 (a* > 0 CO i§ ^ ) tr J; 19 * tf> b 

n , a * »t)«b* (i, c i e l ABfeawi:i3v^te*3ns»tfe«jg»s:st 0 ] . 
I if * m 2 ] 

( i ) y 1 1: /> ^ < i t 2 o w / xyu , -t n -p n , ffi is if >- * ^ v ^ 

It5/X;u?ilt*fc^ 

(2) »B^<y?>fyn«:lllt5/X^|||Pti|||B>fy^ (A) £r p± ffi 1" 5 y X yu M 
P <t £ gi] * £ ft £ 2 ffi £ 5 ^ 1 CO y X yu ?ij ( M / A ) iC^^TffifE^if^^-f:/^ 
BiW/X/ulP^EISntl^fii^ ffi IE if V * y^SrPtttltS/XyuHp £ ffi 
IE >f >- * (A) *l4Hlt5y X/H»p t Sr8i|j|S*|fi|l:XS^it5f 2 0/ X;i/?iJ (A 
/M) jo V^TffifE-f V ^ (A) Biffi;X/uiP^if^tV^etH\ ffiE^yK 
co S'J ft ir** t> T — S-T Z> , 11*5 1 HE«co>f ^x$/ FSEft^y K 0 

[ If # il 3 ] 

(1) ffilH^v^-fes/h^JE^^^y^^v^Sr^*, 

( 2 ) ffi IE ^ y K 3&« X 5 ^ -f > ? m (O y X yu yij £ M K. ^ , 

( 3 ) y X ?'J <D co H ^ ft < t h 2 o oo y X ?ij *s , ^ ix ^ ti . ffi |E 4 ^ a - >f is ? 
Sr Pt ffi i- ^ y Xyu M □ i: ffi IE ^ 9 y ^ >f ^ * Sr ti: ffi i" £ y X yu ffl p t * 9J * S * rtl IE SS E 
ffi * £ y X yw ?'J T? fo . 

(4) ffi|E-f^n-^>-^^Ptffi-r^y X yu BB P ^ WEX7 y 9 4 y 9 S: 5t Hi 5 y X yu 
M P <t S'J * 3g * ft K 5c! S ffi 7L -5 ^ 1 <D y X yu ?ij ( Y / K ) {c4oV^TffitE^^o-^^ 
^iffiy X^BSP^Ef $tLtv^5ffili , ffiiE-Y^o-'Y^^SrPttfi-rsyXyuBBPi: 
ffifE^^ y ^ -f >^ ^P±ffii~^y X yu BB p £ SrffliIyj|6il:XSl:fi5»2coy X yu ?ij 

( K / Y ) tC^^TffilE^7^^^^^5tffiyXyug3P^EB$n-C^-5ffi«t^, ffi IE 
— ^y K <D gij * ^ ^ ft T — ft f S > IS*5lXli2iiEf^^y^> ? x^ h^fE^ — 

^y K 0 

[ If #* 4 ] 

ffifE^v^ir^hcD^^v^lC'g-W^n^feW^ffiJlsl-T'fe^, lf*5l-3co — 
Si:E«©-f y^ h ^: IE ^ — y K o 
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5 ] 

Htj IE ^ ^ (A) l:^WSii5fi»^, c. I . if^^ y hti/y^s, c. I . t* ^ 

C. I. t° ^ / y h t U y y 6 2 , C. I . fc° ^ > ^ h W y K 1 7 , 

C. I. fc?^^VhUyK49:2, C. I. fc° ^ h U y K 1 1 2 , C. I. 

^ h U- s/ K 1 7 7 , C. I. t°^yvhU>Kl78. C. I. e^^hUs/Kl 88 

, C . I . tr° >/ ^ ^ h U K 2 5 5 , A Xf C . I . tf^^y H/y K 2 6 4 ^6ft58^ 

e>stf*b*i«xii2awJbofiJH--efes, it^^jciE^^^v^v^y h * ie » ^ y 

[ W*3S 6 ] 

ffir IE >f v * (b) ^$^r$nsWfEffiJ|s|-^. c. i. f^/y o, c. i . e 10 

^^y h/<-f*l/y h3, C. I . M° If * is j. y < ^ tl/y K 1 9 , C. I. t° ^ > V N ^< 
-Y * y h 2 3 , C. I. ^> y h/W * l/y h 3 2 , C. I. t e ^ > y h /< t u 7 
h3 6, ac;c. I. t°^^y h/<^ti/i/ F3 8^^4^S^f)Itfix5 liX[i2i 

[»** 7 ] 

fltllE-f^n-^v^^'&*$n5flfJlEffiJpf^, C. I . tr^^h^^n— l % C . I. 
b 0 ^^Vh-f^n-2. C. I. b°^y>-h^^a^-3, C. I. tf y h^xn - 1 

2, C. I. 13. C. I . t^^y h^fxp-i 4, C. I . \f if 
* ^ h J * — 16, C. I. t^^yh^xo-i 7, C. I . bf^Vh-f^n — 7 

3, C. I. t°^^yh^xn-74, C. I. t: 0 ^7<:/h-f^.n— 7 5, C. I . t° ^ 20 
^V-f^^a — 8 3, C. I. t 0 ^yyh^fxD-93, C. I. t°^^yh>fxD-9 

5, C. I. t'^^y h^xo-9 7, C. I. t°/^yh^xp^98, C. I. \? ? 
^Vh.f.x.n — 109, C. I. tf^^Vh-f^n — 110, C. I. f^/^^h-fxio 
— 114, C. I. fc°^/y Kxd-1 2 8, C. I. t^^y Kxn-l 29, C 
. I. t^^yKxn-l 38, C. I. t'^^yF^xn-l 39, C. I. 
>h^x.o-150, C. I. t'^^y h^xp-l 5 1, C. I. t°^> y h^fxp- 

154, c. I. t'^^y h^xD^i 5 5, c. I. t^^yh^xp-iso, SO' 
C. I. tf^^y F>fio-i 8 5^&4 5S^bltfh5 1lX»2iHi©0»-efc 
3, iS*^4~6(^t^Tix^--^^fE*co^v^v : aiy h 5t IE « ^ y K 0 
[ if * 35 8 ] 30 

StrfE^^^^^v^^^^StbSflftEffiW^ 5 , c. i. t7/y^. 7 K5, c. i. tr 
^^vhu^K7, c. I. tr ^ >- h u y K l 2 , c. I . f?^yH/^K48 ( c 

a) , C. I. t 0 ^^VhUyK48 ( M n ) , C. I. fcf >f * 1/ V U y K 5 7 (Ca) 
, C. I. tf^^y FUy K5 7 : h C. I. e^^VhUyKll2,C. I. 
^>NUyKl22, C. I. fcT ^ * is V \s y K 1 2 3 . C. I. t 6 ^^ y Fi/ y K 1 6 
8.C. I. ^^>y hUy Kl 84, C, I. e^yyU/y K 2 0 2 , XtfC. I. 
k^^y^^ti/i/M 9 ^5>4 5»^61tfii5 l SXtt 2 1H±«)«»-Ci!)5 , if 
*54-7<oi>fii^-Sl:E«w^y^yxj/ N xtlESfc^ y K D 
[fS**I 9 ] 

SlrlEv/r^>fv^{c^*$*t5S(rlE«»^, c. i. if^^ y h^/u- i , c. i. t° 40 

^ y h y ^ - 2 , C . I. t°i/^ y h y;u - 3,C. I. ¥ If * > b 7 /I* — 1 5 : 3 , C 

. I. fc? ^ V h :/ >>U — 15:4, C. I. y 15:34, C. I. 

^ y h^yu - 1 6 , C, I. t e ^^ y h^/U- 2 2, C. I. if y h^^- 6 0. c 

. I . -y h y /U - 4 . & C . I. /<y O^biaS^bltfnS 11X14 

2ffJ£A±<7)®5iSf if *^|4 - 8 ^>^f ^^-f CIEtt^^ y ^ >7 h^lE^^y 

Ko 

[ n*« i o ] 

iftlE^^n-^:/^, m |s ^ -tf > ^ ^ ^ & tJ^ aft IE > T y >( is 2 -E: *i ^ *l Id *5 # -5 ift IE ffl 

)*w§tt^o. i - 3 a a % -c *> 9 , sufE-r>^ (a) s^stjiE^^^ (b) ^n^n 

K:fctt4lfflffi«**<0^*a^2^6fifi%^fc5, IS*3S4-9C0V^-r^^^-^(^fE^C0 50 
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>f > * is y h 5t 12 m — y K o 
[ If 1 1 ] 

'> ft < t h , S&H$lt^C I ELABfe^SiC^^T^S^Sfeffi^ZH 4 rt>fa 8 
0 — fa 1 10° (DfaWX* ib Z> <{ a —4 ^ * * f£ ^ Z H ° # fa 3 3 0 - jfi3 6 0 ' CO 
tSltfc^f yN>^ f£ fe *B Z H ° a> fa 2 3 0 - fa 2 6 0 ° "Cfc^v'TV-fV^ 
, Igfeffi^ZH* ^ fa 0 - fa 8 0 ° (Of5Hr-fc^)^>^ (A) . SOtfeftAZH' tf* fa 
260-fa330° CD^mX lb Z> 4 ^ ? (B) i5^f y ^ t y h tffi^t , ffi fi 8£ # 

_h \z 4 is t i? a y Ha«SrHlfii-588lc. 

( 1 ) -Y^^^xy h 5£ IB IS ^ y K O M £ S ^ ft « » <^ y X yu ffl p ?ij 4£ \z E g b T » 
$ n fc y X ,u ?ij Sr , ffi IE — 5/ K =fe £ X * [6] 2 \z ¥- ft \z , 85 IE *f v ^ -fe 5/ h £r tf? /& 10 
t5*4< it58©/fy^Sl:i5i:t'>6< t t> 5 ?ij fit x. . 

( 2 ) * <D 5 (D / X ?ij ft (D '> ft < <k fc 2 o y X /u ?ij j$s , ft ^ fi % ffj fa > r v -f 
SrHtBitSy X/UMP tSJIE^f (B) £i!fcffli-5/X/u|iflp££lij£3S#fiir£ 

2 m 7L 5 y x a- ?ij -e *> 0 , ^ it 

(3) i(lE->ry^y^S:lltHlt5/X;uBPi«(|E^y^ (B) SretffltS/Xyi/BlP 

£ Sr I'J * * * r&i 1- £ s \z m 7L 5 » 1 <o y x ^ jij ( c / b ) ^aav^-cwias/Tv^v^ftfctti 
yxyi/HP^Eisnr^sfiii, wia^r^^^^sretmi-syX/uBBPtfltriE-Yv 

* (B) ^P±ffit6 / X/i/^p ^ ^gi|*«*f^]i:^S(:ix:5l2 ^/X/u^ij (B/C) 
*J l^T WI5>r V ? ( B ) ntffl/Xyuffip^Ei$nT^5fiS^^^ Btf IS — y K £ £ 

CBtliEfeffi^ ( Z H ° ) » , ZH° = t a n " 1 ( b * / a * ) +180 ( a * < 0 l§ 
) , XliZH° = t a n ~ 1 ( b * / a * ) + 360 ( a * > 0 (Dg^) (I j; * ft ^ 

[ % n 0 » m ft k w ] 

[ 0 0 0 1 ] 

fecosfe^^^-f^^^fi, ^f^D - 4 ^ 9 . vif y^^f y^, SO'yry-fy^(7)3ig 30 

fe >f V ^ ^ *D . lEgifflt^C I ELABfe^^CioV^JiSil^feftft (ZH° 

ffl^St, 6»S«1j5«i£<, *s K < , y*yyXA^(S«sn^»lifK<oPPWJ«?*s 

««*n5«»t-eft<, 36R^7J5S|4fc4^lilIwEP8iJ«Sr|l5^i^"e#5 0 
[ 0 0 0 2 ] 

mn -< > ? & . — k > »**>fv^^itLrengij^^iif«s*tt{wffinT43 0, >r v ^ 

-r-f^^u^rfiarfiitt^^^ K 7 t - 7 7 h^)*7- >f y ^ 5^ x y hiE«ffl>fV^^, -£ 
S: g^L /c M ^ wffl«i:*3V^ffiffl$ntv^ 0 Z. <D # 7 — «( ^ ? i? y hmm\z 
io I x T li > ii * , ®^i!lfecr)3i^feT-fc^-r^D — (Y) . (M) sr>^>r y ( 40 

C) (D 3 & <D ^ > ? & ffi Z- tc 3 & s{ > ? ± y b . tb Z> l^ft Z 7 y ? (K) ^iD 

[0 0 0 3] 

l^U IWE3feXtt4fe>f y^ty hfl, feS3l«H^»E<. 2lfcfea±oEp*J«» ( 
SfetB^) ^^a^^Ti-^^^Pp^^^fc 1 ?. *Jft^JI«^E*-t-«ifi5IifKoPP«l«S:« 
ft ItU u^</H:|j:S]oT^ii/\ 

£ *i , m ft CO (£ T (O PS m \z M b T ft , ^n?rii5ft5'<<, YMC<7)#fe^>^o®^Sa 
SritAD-f5^rfe^, YM C O^fi^ y ^ WE^ift-wfT ti^^iSri|*Dt 5^ 
btltt t^, i^i* tt co ^ ffi t # 60 (S T * m # . lE»jfflE*i LT3tiR»S:ffl^-C t>a? 
SHOfi^^jJMHixft^t^pX^^ifeofc, 4fc, 3 gfe (YMC) -fv^fcftT*^ 50 
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ft £ #J m #) \Z & If 5 tz #> Id f* , «S«fel:iiLfclii»i»*»ttS:»ofcYMC'f 
JBoft»«fc»«L4i*ixtfft&r* I i:»Jttt*l:fin t«»t t 4 5 t t©ft IIH b 

[0 0 0 4 ] 

* fc. feBaea^fi^fijR^ y ^ t y h £ it, 4$^ 2 000-3 5 1 9 2 8-^^^ ( 

» WF 3t ft 1 ) cii, YMC^3feoi^>( y^Cjjp^T, ^;ft^n4#£<7>®^£$W-r5 

fdo * , WO9 9/ 0 5 2 30-^-^$g ( 4# If X ft 2 ) iCfi, YMCKW4feWi^^fy 

* \Z )m z_ X * l" *s is RXf ? V — is <D 2 & (D%r&mn<4 y V £: <S fc V ^ i? y V M ^ £ 
nti^^, r.w>f^^-fe-yhtt, /^r/i^aofe^ J; 5 iPJS^iS< , ft <£> (6 i^ <£> 
SSttiililtiStWW, ^nW^^fe^BIL-Cti, llfj IE -Y > * -fc y h £ Ir) « K * &m<D 

[0 0 0 5 ] 

* fc, ^*coffiJp|.>f>^-feiy hSrffl^T-Tv^^^ty h ffi » $ *x tf: PP WJ 4» tt , HH W i" S * 20 
[0 0 0 6 ] 

I*l5)W*jSS:)IHBt5 Btt-e, WO02/100959 ( # fP :£ ft 3 ) td f± , ^ o - 
^ > ? x is # >{ is ? s RXf isT >J >> ? <D 3 m&sf > * KM TLX * E8K#iT*OC 

c -r ft *? *> , -f^n-^^ifv^t^p^ic^^KiRffiftsr^-rs-rv^ (a) , s^^f 

i $/7y t<omi:ffi*Kite8ftS:WtSY y^ (B) ] ^'>4< i t 5 fio>f y^ S: 

ft # S5 < , 5fe iR # *> 9 , ^^yyXA^fS«$nfciBWK^Hi»J%oJiW^^I6^ft5 
o 1^14^^ E*U. H»-«*^Jlt«Sli-saflC^KIiiWwPPWJ«S:a 

fctt* iE^y^ (A) RTimw.s( is ? (b) « % ^fh WJK^iSv^fc tf> , & 

[ 0 0 0 7] 

[ tefFXR 1 ] 

#^2000-3 5 1 9 2 8 %>'£m 

1 4» ff :£ ft 2 ] 

W O 9 9 / 0 5 2 3 0 -?§-^$g 

[ » ft £ ft 3 ] • 40 
WO02/1 009 5 9 ^-^« 

[0 0 0 8] 

[ « W as #P ft L J: 5 <b i" 5 R J® ] 
*3B91# ?> tt. SJEWO02/l 0 0 9 5 9 ^^S <#tf 3t» 3 ) \Z tB. 1& <D >( *s ? ± v b 
Srffl^SYy^^xy h IB ® 2fc K *5 V > T . to-f^-eiife-5^3t:iRA9^*^i-S#^w 

y v^^-r y y ^ \z x z> a m m ®b w : ft tixt 5 ft ) -eotf^ft&tfiszfrft 
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m\z*<Dftfcj*7<DMm^&$:$im$imvizt^*>. y d >9^v k <o ; x yu ?ij c ^ $ n 

^ S: ft a t o 

* * W I* * :H/:»ai:S^<t)^T^5o 
[ 0 0 0 9 ] 

Sot, W tt , '>4<H, Eft»*±-eo?C I E L ABfeaWl:l3^t**jftiS 

fet@^ZH° # jfo 8 0 - m 1 10° OjBltfcS^xn-^ y^, IfeftftZH 4 3 
3 0—^ 3 6 0° WlSitfcSvf y^, flfeftfi ZH° ^5fi2 3 0 -fi2 6 0 ° 

COSSHT-fcSv'TV-fV^, tefeffi^ZH° 0 8 0 w (^jSffl-e&S-YV'^ (A) 10 

, /£ l>* f£ fe *@ Z H * ^^260-^)330° CDgSIST-fo^-r^^ (B) £ iff x. 5 -f V ^ 
i? * hffl^^^^v 1 ^^ ^ESaj, K -C o T , 

( 2 ) ^ <D 5 ^IJ (O J X yu <0 '> ft < t t> 2 o <D J X yu ?ij ^ -t ft -p ft , flij IS > T V 
>^£n±m^S/Xyu(IHp£j!tjfE^>^ (B) SrPttHtS /Xyuffip t Sr||3fe$*|6]lc$ 
Sl:Ix5;X/u?IT*fc5:t, 

(3) fltrfB^rv-Y^^Srfthffi-rs/X/uBBPiWIE^^^ (B) SrPtffi-r^/Xyu^P 
4:SrBJ*3lc*lRl^SSEJw«jL«»lo/X^3?iJ ( c / B ) ^:fc^TfWiE^T:x^v^n£ffi 20 
/ X/i/Hp^Ef Siiti/^ffili:, mIfBv'r>^^^^p±ffi-r^yXyu^p < tmJfS-r^ 

* (B) SrettHtS/X/uHP t iM*«*|6ll:3?Sl^fi5*2 X/ujiJ (B/C) 
iris^TSfflE-rv^ ( B ) Ptlijy X/uHa^jassntv^Sttf t UfJ IE — y K BJ * 

^<t^r#®<lr-r^. SfJlEco-fV^^^^/h^iS^^^K [ W IE fe » A ( Z H ° ) , ZH 

* - tan" 1 ( b * / a * ) +180 (a*<0<7)^^) , X 11 Z H ° = t a n ~ 1 ( 
b * / a * ) + 360 (a*>0<7)^^) K «fc 9 * «> b ft . a * & b * tt , CIELA 

Bfe3gntc^3^T3&«Sft5*P«:fe«Jg«S:*-f-o 3 tHti. 
[0010] 

*«W0y#*ui^ffi«K<fcftii, ( l ) y X yu ?'J <£> <o 3? lw '> ft < t h 2 o <d s X yu ?ij as 30 
, ft -eft, SfrE^-tf^^^^^SrehBii-a/X/vHDirflftE-f^^ (A) SmtHitSy 
X yu Bfl p <h £ 94 * 3c * ft £ S « 5 S X yu ?ij t? fc 9 > 

(2) flftlE^-tf^^^^^SrettH-r^/X/uBlPtfltJE^v^ (A) SrHtttJ-r^/XyuHg 
P <k & Hfl * 3£ # ft t£ £ S K: ii £ 5 ^ 1 O y X yu ( M / A ) ^isv^TffiJlE-^if^^^^^ 
niffi/ X/uIn^EiJ titi^fif ^ , 1ft$d.^ V *s * 4 > ? & vtm-t Z / X /^m n t m 
IE ^ V ^ (A) tetffit5/X;uHPi t||iS*[fi]|j:S5Sl;ii5»2 X/u?iJ (A 
/M) *3 ^ TStJlE-r v * (A) ttU/X/uMDj&se«£ftT^affi«£2S, WE^yK 
co gij jfe 3£ * ft 43 ^ T — gc -f 5 o 

[001 1 ] 

**M^5E^#*bv^«ag«^J:fttf. (l) ia^fy^ty h^S^yy^^^fy^^^ 40 
( 2 ) m IE — y K ri* y ^ y /7 <4 v ^ /B O / X yu ?ij £ JE ^ ^ , 

( 3 ) / X yu yij tf> <7? H '> ft < ^ t 2 o / X yu ?ij ^ % ^ ft -p ft . M IE >Y ^ n — J v ^ 
S:ttfflt5yXyuBPt«iE/"7y^>f tiffit5yX;i/Bp tillSS 
/ Xyu^iJT-fc «9 

(4) WE>f in^^y^ittffltSy X;uHP iWE^7 y^>f v^tttWtSy Xyu 
M P t $r S'J fe^lJ ft Suff x. S » 1 <D J Xyu^iJ (Y/K) l:ls^tll(lE^ip-f v 
^P±tHyXy^^P755i^e$nTV^5^iSi:, << v - 4 f * & *ktii-t Z / * '^m n h 
fltrlE^ 9 * -Y v ^ SrPtffii- § / X yu BBp <t Srgijjfe*^ ft«c^SJciix.^^20OyXyu?iJ 

(k/y) i^^tWE^^y^^y^iiti/x/uHp^Eisnt^sttii*, wia so 
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^ y K <0 S'J M m. * fa lr *5 1 * T — Sc i" 5 o 

1 0 0 1 2 ] 

**W^8iJO»*UW^««^J:ixtf, fltJiE^v* (A) K*#sna«»3*«* C. I. t° 
^^vh^uvv>5, c. I. t^^y htuyv?43, c. I. t° > y h t i/ y v 1 6 

2 , C . I. fc° V * > h \y y K 1 7 , C . I. tf^^y H/y K4 9 : 2» C. I. t° ^ 
^VhUj/Kll2. C. I. tf^^yH/yKl 77, C. I . fcT if * > h U y K 1 7 
8 , C . I. tf^^yH/y Kl 88, C. I. b 0 ^^VhU-^K 255,S.^C. I. 

[ 0 0 1 3 J 

**eB^SiJco»*Uv^jfi«twJ:*Ltf. WE>f y^ (B) tw^WSnSflftlEffiJlsf*^ c. I 
. t°^^y c. i. t:^^y c. i . t° ^ > is h '< 4 

is v h l 9 , c. I. f^yy F/<>fti/^2 3, c. I. tr^^y h/<>f h 

32, C. I . l^^^y h/Wtl/y 6, StfC, I. t'^^y h^>f tl/y h3 8 

^5>45»^5>ltfh5 1 lXI42iHl©«S-e*5 0 
[0014] 

I. y h>f xn - l x C. I . t^^yh/fxn - 2, C. I . f^yf^-rcn 

— 3. C. I. t°^>>-h-f^ci~- 12. C. I. t 0 ^^Vh-r^.n— 13, C. I. fc° 20 
^^Vh-f^n — 14, C. I. t^^yh/fxD-16, C. I . fcT^^ y h^fxp- 
17, C. I. t°^^yh>fxD^73, C. I. y h>f xn - 7 4, C. I. b° 
^^>h^^n — 7 5, C. I . t e ^>yh-fxD-83, C. I. tf^^^N-r^o — 
93, C. I. t°^^yh>fxn^95, C. I. y h>f x d - 9 7 , C . I. b° 
//y Kxn - 9 8, C. I. f^^yh^xa-109, C. I . t° ^ ^ y x d 

— lio, c. I. t'^>y h^xn-i i 4, c. I. e^y y K xp - 12 8, c 
. I. t° ^ > y h x o - 12 9, C. I. f^>y h>fio-i 3 8, C. I. fc° ^ ^ 
^h^^.n— 139, C. I. lf^^y M^o-i 5 0, C. I. t'^^yh-fxp- 
151, C . I. t c ^^y F^xn-l 54, C. I. f y h^f xn - 1 5 5 , C. 

I. tf^^h^oin — 1 8 0 , & t>* C . I. tf^^yh^xp-i85^?)45S^?) 30 
31 *i 5 liI(j:2i^l(DUsfT'fe5o 
[001 5 ] 

* « ^ (7? gij <^ » * l « «t 4x tf , fltria-v-ev^^^^^^^snawiEJBJi*^, c. 

I. tf^^y H/y K5, C. I. t° ^ ^ y h 1/ 5/ K 7 , C. I. f^yy hl/y Kl 2 
, C. I. tf^/y H/y K4 8 (Ca) , C. I. t°^/y hUy K4 8 (Mn) , C 
. I. e^^yhUy K5 7 (Ca),C. I. tf/^yH/y K57 : K C. I. bf 

^>vhUyKll2, c. I. tf^^y H/y Kl 2 2, c. I. tf^yhUyKl 
23, C. I. lf^>y hUy Kl 68, C. I. t7> y h U 7 K 1 8 4 , C. I. fc° 
^^yhi/y K 2 0 2 , StfC. I. tf/ / y h /<>f * 1/ y H 9^&4 5#^61Bh 
5l8XI42iaiWB»t?*5. 40 
[0016] 

^ W <o SU 02 £? n£ Lv^lS15l^ct4T/(i, WE'>r^-fv^^^^r$tLS«FE«»ds, c. I 
. t°^> y h^^ - l, c. i. y h^/u- 2, c. i. \? * v zf >\s — 3, c 

. I. t7^y ^/^l 5:3, C. I. \? # * 1/ V Zf >\>< — 15:4, C. I. f ^ t< 
> V >\s— 15:34, C. I . y h^/U- 1 6 , C. I . lf^>y h^/U-22 

, C . I . t a ^^yh^/u-60, C . I . y h zf /u — 4 , Ik I>* C . I . /< y h zf — 
6 O^biiS^biStfhi liXli2aw±(Ofi3isft*5o 
[001 7 ] 

'>ry>f y^thfni:teit5«JE«»oSti*o. i — 3fia%T?*9,flftE>f^^ so 
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(a) & r/ mr ie -r >- * (b) tnf *ii:i3ij5(WE«ft«)t^t^2-6ii%-e*5. 

[0018] 

* 1t . *3£W\*. '> ft < k 4> % E»«t#it©C i E L ABfe^r^C^^tSi^^^fe 
f@ ^ Z H ° # m 8 0 - 1 10° y^, Sfeft^ZH' ^»33 
0-li)3 6 0 * coSSfflT-fc^^i^V^-rv^.tafetS^IZH 0 2 3 0 ^» 2 6 0 ' T? 

fc^>ry^fy^ ^feffl^ZH* a* **j o — ^ 8 o w wgltfcso^ (a) , 

feffi^ZH 9 ^^260—^330° cogBfflT'fe^-f^^ (B) £<S;i£-fV^ir;yh£ 

( 1 ) >f y ^ y x h 5£ E » ^ y KOBl3lS*Ifill3«»^y X;uBSPSrJiJ«|:Ei tt?g 
j*$ftfc/X/ujij«r, flfj IE ^ * K <0 ± jfe alt * ft ffi E ¥ fr . M IE *f v * ir * h£*P?/& 10 

t5*4< t t s m <o >r > * co ft jj; c x 'p ft < t h s m m * . 

( 2 ) <7) 5 ?U <o y X /u ?ij go ft go <P ft < £ 2 o o y X ;v $\\ & , ^tif ii, ^tj IE > r > >f 
>?&vkm-tZ>;Xj\'makm&'f>'* ( B ) SrPtm-r^/XyuMatSrS'J^SE*^^^ 
E «t x 5 / X >v n r* fc 9 % t IT 

(3) mES/7y>f SrttWtS /Xyi/fflp iWE-f (B) SrdtliltS / Xyuffla 

^§'I^S*^]i:^si;fx^i i Xyu^ij ( c / b ) ic^o^-cflfrfE^r^-rv^Ptffi 
/X^Hp^EB^tt^fift, 1tt&isT >> J >> ? &i±tti1r Z> / X/isM n k IMS.* > 

* (B) **U^5/XyuMPtfc9J*3S*fft^XS^«*S*2^/X/uyiJ (B/C) 
tc*3^-CSfJiS-fv^ ( B ) ntffi/X/u^p^iEB^ttTV^ffiS^^, ml IE — y Kw±* 
i*fpIl:*5V>T-8tS>f v^yxy^aEft^y K*«v^5:iSr#ti:t5, > ^ 20 

* y h IS ft ^ ffi [ IE ffi A ( Z H ° ) fi . Z H ° - tan" 1 ( b * / a * ) +18 
0 ( a * < 0 <7) 4§ ) . X(1ZH° = t a n ~ 1 ( b * / a * ) + 360 (a * > 0 

-& ) ^ J: 9 * «> e> ix , a * X W b * tt . CIELAB62Sl:*i^tSiJn^ffeI 

[001 9 J 

o 

*«PJt*ffll/^-f y^t y Mi, ^xn-^ y^, H * > ? AXfiisT > ? <D 3 

&(D4 > ? k , fftm^ > ? (A) & TJ Stf IE >- ? (B) <D2fetf>4#fe>f>^i€r'>ft<£ 30 

t> O TMi ft o 
[ 0 0 2 0 ] 

S»E»ft^ y^w-o-cfc5>f (A) I* . E8i*±-C^?C I ELABfeSHC^^ 

t^l^nefeffiflZH° # **J 0 ~ #*> 8 0 ° WBltfc5>f>Kfc5:i^ffSL^o 

f@ £ Z H ° H: , a* < 0 (Om^te. «• J* * (3) : 
Z H ° = t a n ~ 1 (b*/a*)+180 (3) 
K «fc 9 # «> b ft * a* > 0 (DmSlZte. (4) : 

ZH° = t a n ~ 1 ( b * / a * ) + 360 (4) 

\Z£V*$>b*LZ>o a*XVb*tt, C I ELAB6SBI:l3^t3l8Sft5»tfe«S 40 
[ 0 0 2 1 ] 

SftfE#fe-r^^^fib^ — o-efc^-r^^ (b) » , E»K*±-ewc i ELABfiani: 

*3^TJt«Sft5fetBAZH* , ^2 6 0- ^3 3 0° Of5l Tfc s y ^ t'fc ^ : i 
[ 0 0 2 2 ] 

* 38 W -c ffl v > 6 >f ^ ^ y K:§SHS>fio->f y^, -?f y^^f y ^st^yr y^f y 
^co3few>{ y^«h r^fl^il^co^v^iry hic*5i^"Cii»ffiv^bft"Ct>5S 
Sifeo3Sfe(0^ y^^ffli^c ^^t^5 0 

[ 0 0 2 3 ] 50 
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lft|E>r^n— ^v^^fefSfcZH* 14 ft 8 0 ~ ft 1 10' 9 . JJE^f y^O^O 

fett^ZH 4 14 ft 3 3 0 ~ ft 3 6 0° "C fc 0 , StJiE^Ty-f Wfeftft ZH e 11 ft 23 

0 ~~ ft 2 6 0 ° T'fc^o 
[ 0 0 2 4 ] 

* 31 m \Z X £ "( V ^ *J =. y h 5t IE ft ^ y K 14 , W IE >f :x * -fe * ht»|Jt5'>i< i t5 
aco^^^SrPtat-Sf&S^fcS^-C, 4> ft < £ 5 ?ij co / X ?ij £ ^ ir 0 ift IE f > * i? 

% -t n £ C T , 7 ?IJ X 14 -t ti U ± <D y X /U ^ £ ft 5 . 
[ 0 0 2 5 ] 10 

^y^>?xy h^fEg^y KlcJoJtSy X;u?i]Sr, E«bfcA*WIB« 
S:BIl^«*WJ-*i-o Bltfe^t, £ PP X X Y f4 , ^^^^^] ( i" ft *> , 

^^ft y -e *> 9 * ^ppz(4@ij^^^^i ( -r ft t> % s mmjjfa) 

-e *> a 0 flfr IE >f ^ ^ *fe * hti*t5 6a^>f ^^i:j6i:tRit5)n5 6«©y x/ujijr 

1, R2, R3, R 4 , R5, R 6 14 . #J ;t i4 , ^ *X ^ , > T V ^ 2 (HlOC : Bl 
2~EI4<£>C<>I*)«] , > ^ (B) [ 13 1 CO B :Bi2-[24<OB^[W]$n , -7 f y ^ >f 
>" ^ C[gllOM:lgl2— El4(DM 1 b[R)il] , > ^ (A) [I 1 O A : i 2 ~ Bl 4 CO A t> 

la « ] > ^ ^ n — >r ^ ^ (ii^y : i2-B4WYtPis) , st;y7^>f [0 

1(7)K : H2-04WKt0«] S: ith ffl t 5 o 20 
[ 0 0 2 6 ] 

# >f ^ * ?'J 14 . tftfh, ^yK^BJ***m«ca*oyX/uBBPS:?ij«^^/y-c^j«S 
tv5 0 #J X 14 . i 1 i:,Tt J: 9 ni©y X;UHPL 1 , L 2 , L 3 , L 4 ft L L n 
-3, Ln-2, Ln-1, L n £: ^ 0 0»J ;L fi , / X ?IJ R 1 *3 V > T 14 „ ± X (O / X 
/U Bfl D L 1 , L 2 , L3, L4ftt^LLn-3, Ln-2, Ln-1, L n T :/ 

> * ri* Pt tt} § tl > / X ?IJ R 2 *5 1^ X J4 „ iT(D/X^|PL 1, L 2 , L 3 , L 4 ft 
iaLn-3, Ln-2, Ln-1, L n >b > (B) P± ft £ ft £ 0 ft *3 , Bl 1 ^ 
7Pt^y^^x>> Kt:^l^T, 6 ?IJ <D J X ?IJ R 1 , R 2 , R 3 , R 4 , R 

5, R 6 \Z m \) m X 5 V ^ <^fll* (4, B 1 ^*i-*«^R3e$ix5 fc C0TM4ft < , ft;t 

co 7 > ^ a ft m pf ie B i- 3 n £ *s x*£ 5 o 0tl ti , -tf > * > ^ , yry^y^, x 30 

7 y ? J ^ ? , (A) , >fiD"^y^, &0<>f (B) <7)«|jf -e t> J: 

[0 0 2 7 ] 

0 1 C/Tti *ttfc>f>^ y hSIEJS^s/ KSrfflV^t, £ £ S fa ( ^ PP X 

^r/Yco^^]) a « s » , 1- ft t> % , a s 16 ( ^ si x co * r&i ) xt;fiii (^fnY<^^ 
&m>ivzm& & & z ^ t & ft &m\.fro 

[0 0 2 8 ] 

■* w -e , *^0^^-(4, i/7y>f y^Hv^ (b) ^to^t, B 1 tst i 5 t , / x 
/u?i|R l S:->7y>f y^f ffli: / X/u?i]R 2 «r^f y ^ (B) *ffl4ri-«ftto9*c:, EI 
2 I: t J: 9 lw, / X;u?i) R 1 S (J« / R 2 S: 2 ?i| 1 » ^ t T , -t n ^> 2 1 ffi <D / 40 

X/u^lR lRtfy X;u?ijR 2^5), > T > >f > ^ [ Bl 2 co C ] t >f V ^ ( B ) [ BJ 2 <D B 

^ -e # 5 ^ t i: M, ffi L „ 
[0 0 2 9] 

co , 0 2 li/Tt <t 5 C i X/uia l l Cio^t, y x /u ?ij r i co i a S 

/Xyl/iPL l^f)li'>7y>f [ Bl 2 <D C ] Pt ttl $ n . /X;Uji|R2(0 1g@/X 

/U5SPL l^bli^y^ (B) [B12<^B] ^5 t fc|±j^^t^ o ^^t, 2 t g CO / X/uffl p 
L 2 ^ Jo ^ T 14 % 4 > ? <nmm&Rt> V , / X;u M R102»I/X/H|DL2^5>I1, 

aS? >- ^ ( b ) # Pt i±i $ n , ;X/u?|R 2 0 X/uHp l 2^5>tt'>7y>f y^ 

^iffi^n^o H ^ . 3Slw/X^BBp L lg|^/X^iPLUWI:, 50 
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y X yu ?ij R 1 W3^@/X/u5iP L 3 b ft is T > ^ *s ? »kth £ tl , / X/u^ijR 2 CO 3 
gB/XyHPL3^blH>^ (B) J^i±fcti£;ft,So d 9 L T , ^ ix <?0 y X yu ?i] R 
1, R 2 "C . ngi/X/UffiPL ntT\ $S1: ->7 > >f y ^ (^) y X/l^I P [ 2 CO C ] 

<b . % -f v ^ (B) co y X /i/ B8 p [ El 2 to B ] £as«KlEfi$*La 0 

[0 0 3 0 ] 

3E d . # 3§ ej # , >-t:/^:/^&U^:/^ (B) t«o^Il;j!ioit > -^ifv^-fv-^yX 
XI4*s9 (A) Co^t BI2ir*-rJ:9*iEB^C>^SU-C, + * t> . yXyu^iJR 
3^r^if>-^-rv^ ( M ) |«H, /X;u?|R4i>f (A) 3r/Hi:i-5Efi0>$>£ 

1 it, B3l:*ti9i:, / X /u R 3 X. rj y X /u yij r a h % is # 4 * 9 ( M ) 

t 4 > 9 (A) iS:S!Sl:a:[ilt5Eli:«IlT*fci:5, fttlfS<503t^^7^^^^ 10 

[0 0 3 1 1 

H iw 4 fc , * 58 W # M: , v-TW^^&T/^y'^ (B) T*O^H^t>*tc-rif^^-r>'^S 
t>* >- ^ (A) ^(O^MCiDit, /fip-^y^S^y^y^-fy^Ho^-Ct, 124 
l:^ti:9(:, / X;u?ijR 5St/y X;uJiJR 6 ^ n — >f ^ ^ ( Y ) t 7 9 y 9 4 

> * (K) t«:55Si:?ifflt5ffiIHf I LT^tt:^, WK<a#iR*7<z>*£«:3EK: 
IfffciHilltS: <br * T* # 5 C £ S: H ffi L fc . 
[0 0 3 2 ] 

ft *s , WiEH2-Bl4^*-t-J:5i-. 1 ?'J <£> y X yw ?ij ^ 5> 2 « 91 tf> -f v 9 £ p± U $ it Z c 

<!rwt#§^y^^xiy h ^ ib ft ^ > k i- -e k *q e> *t -c ^ 5 o #J *l « , w o 9 8/2 2 20 

2 8 8 %r $8 Id It , l«(oyX;i/?||:8aw/X/i/5SPS:fA!Rl:Ellfc^ix K tf* IE *c 
S n T *5 9 , 4t Bfl 2 0 0 1-1 9 1 5 2 4 ^ / iiRl/g| 2 0 0 2 -l 1 385 2 £r $8 

o iJoT, *«WI:*5t^-C ^ n <b ^ $8 I- 12 «c (O ^ y V Sr m ^ T , l W <E> y X yu ?ij ^ 5? 

[0 0 3 3 ] 

*«?Bl:*3V>"C, 0 2(:.Tf j; 5 i:2|(D^f v >7 £ 2 yij co ^ <7) y X yu ?ij ^ h & S Id fth ttj 
$ it 3 (3 Ht , tft&2Ji]^y X;u?j#H2l:*ti5l:ffiSCB«ltEISnr^ 
5 & 9 \± ft < . ffiSi:ir 0 1lTESt^:i^t^^ o £ ft ^ * n 2 ?ij (7) / X yu ?ij O - 
^ rt« EI 2 k ^ -f J: 5 tw / X yu ?ij <d iS §15 iE e $ n T V * 5 & g t> ft < % 7 X yl^ ?i] CO * ^ G 30 
lt5:Ht^5 0 « *. ri , / x ?y r i t / x yu ?ij r 3 t <n m & t> , / x a- ?ij r 

3 t / X/U?ijR 6 t (O m & & t> it . fc ^) l Mi / X yu ?ij R 2 <h / X ?'J R 5 £ <D jfg ^ ^ ^? it 

^ e> , ^n^n^r>-^>'^<h-t'>'^ (b) tintifljtsri^tts, 

[ 0 0 3 4 ] 

*^PJt:i3^T > 0 3 id ^ i- «t 5 2 ?lj 1 ffl CO gij ^ (7) / X yu yij ( 4 ?'J ) frh 4 ffi (D >f >- 
^Sr^E^5ttUS-fr5»^lwtt, El 3 ^ ^ -T J: 9 Jw , > r V >f ^ ^ fc 4 v ^ ( B ) <tcoffi 
*^bt»tf^^yNy^Hy^ (a) t<oa*^foti:tttT, Mitf, •> r v >f 
v^<h^v^ (a) ^ofl^^fo-^SO^f y^ t-r (B) <h coifS^^^it^ 

S ffl b , y x yu ?ij r i i y x yu yij r 2 a> r > ^ ^ t -r >- ^ ( a ) t & eh m $ it , y 

X/UJIJR 3 t / X;u?lJR 4^5)-e-Sy?>fy^i:>fy^ (B) ^^qtft^itSC^/^-e^ 40 
5 o 13 , yXyu^lR 1 t yX;i/?]R 2^5)->7y>fy^ tvf y^>f y^iSrutliiS 
■ti: , yX;uJi|R3tyXyu?ijR4^?)^y^ (A) t ^ > ? (B) ^$-fttm$it^^<irt> 

[0 0 3 5 ] 

ri a d , h 4 ^ ^ -r «t 9 \z 2 n i m <o ^ y x yu ( ^ 6 m ) ^ b 6 m <r> 4 > ^ £ x s 

ot tts $ -fr 5 ®^ \z H4«-*i-»*-&fo-fr^ft*.r. M tf , y X yu ?u r 1 <t y X yu 
^ij R 2 ^ t y 7 y y ^ t y ^ ( a ) t Sr qt ffi $ it . y X yu m r 3 <h y X yu r 4 h 

-? if > * 4 s ? t 4 V 9 (B) <b^Ptffi$it, / X/UJIJR 5 fcy X/UJIJR 6^b^^o- 

^y^t/"?jy^>f y^itttHl*t5:i#'C*5, « tw , y X/u?i]r 1 i y X/ujij 

R2^b^TV-fV^^-^-^V^-<>'^ < !:«:ti:ttS$it, y X yu ?ij R 3 <h y X yu ^ij R 4 b 50 
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> 2 (A) Mxd - ^ ? k & Vtlti £ , / X /u JiJ R 5 i: / X /u ?ij R 6 ^ h << y 2 ( 
B) kz/?y?^^?k$:»km£ltZ>ZktfXZZ>o 
[ 0 0 3 6] 

£ *3 , ei 3 \z -r x o \z 2 n i m <o »\ * <o / x /u jij c ^ 4 ) a» h 4 fi co ^ ^ ^ ^ ^ s {z 

q£ £H £ it £ i§ ^ ^ , 12 4 fw -T X 0 \Z 2 &\ 1 ffl £> S'J * <K> / X /u ( f + 6 ?U ) ^b6|W>( 
V^££Sl;ii£ft£^£S^^t>. i/7yO?My^ (B) <fcC02?iJlifflom^^;b 
it. Xtf-*"tf>'*W>'*i:>f>'* (A) £^2?iJlffi<^i®^^fc>it, 3E K li , ^mn-^ 

e>ehtHS*6^»i±tt<, s it *t fc x x »u yij e> *t tb $ * 5 r t a* -e £ 5 . 

[0 0 3 7] 10 

«c±5tt«a»*ffii) ^^ftS-err-f^^Sretlili-SWic:, ft* fiX fpj r^^r ft -e 

4ft tf> EP M * * l± , /p ^i/^ysS^SXIi^ y^-u - ^ES^S^^f tix*t <t < 
. * $g w <d &) m » , ^n^us/^iE»**sv>r>^ — u — ^ia»*a^w*-t?a*^s 

n 5 o 

[0 0 3 8 ] 

7 a y \s i/7&mjj#:<Dmm*m 5 1^ « 5* w ^ * i- . la 5 « , 4o^/x/uhp ( l 1 , 

L 2 , L 3 , L4) ^E>45/X;^|«:tt5>f y^^* y hSEft^y KHififfllt 

, IE ft m » ± iz . ±a>s>dKM»s:fl2jS-r5»<&*^-ro ei 5 ~c n * >r v ^ * ^ h ^ is 20 
>r > * <e> pp 5= ffi b £ * -r <h as @ w -cfc 5 <o -c\ — y k <e> x x m & 1 ?ij co ^ -es -r . 

[ 0 0 3 9 ] 

$ X . *W<^^^^ (SI) T tt , KHS:fitHl t^PPX(Oj|pil:^t !/ 

ft$it&7$*b^:/^C0P±|±i£fT5<*:, 4oo;XyUffiP L 1 , L2, L 3 , L 4 <b , -t 
HfilWllLiLl a, L2a, L3a, L4aT*>T^^^ptttS$tb, iEftfflEff-b"CliKs/ 
hWPl:*t±5CKj/ H 1 a, L 2 a , L3a, L 4 a tfppif $Jx5 0 ji^t, KIR 
^^(cioTi2^^fr^4t: 0 ^^cO£ggtfcit^»$it5<i:, ^^KHIt |g 2 <£> z£ * ^ ( 
S 2 ) CO — y Kfif H 2 l:»ltSo :<DfilH2t\ — 5/KHSr^fPY<0*[6l^»t&$ 
^7i^My^Pttt]^}T9h 4000/X/UBfJnLl, L2, L3, L 4 ^ ^tb^ 30 

n^fif l i b, L2b, L3b, L 4 b X J > * & & ft £ tl * ± X \± V y b 

Pl:*^t H 1 b, L2b, L3b, L4 b^fP*JtlSo 

[ 0 0 4 0] 

3E , ^li:, ^^^&icJ:oTaft^*^4t 0 ^^<D£ggifc(t^l*$it. ^j/ KHS:» 
3co±j^^ (S3) co — y K {4 SH3tr»lb$-e:T^5> — s/KHSr^PPX<^^ft^*aES 
t5 t, 4OC0/X/UMPL1, L2, L3, L 4/i^, f tlf tl^fiiL 1 c , L2c 
, L 3 c , L 4 c -c-f V ^ jSSetffl s ■Eftttff±-er±, Ky F»Pl:»l>t HI 
c , L2c, L3c, L4 c^fp$$ti5 0 KT^iC, E»«*t^y KHS:»i$t 

[0 0 4 1 ] 40 

ikiz ^ ^ *y * — is — xumx^<omm*m 6 izm&ffiizTjk-r. men, —mt l t 4 o ^ 

/ X >v m P (LI, L 2 , L 3 , L 4 ) rf* 1 / 1 2 0 >f V 7 ffl Pi T' IE S S tl X X /U ?lj 
W -T ^> > ^ *J =c y h * IB ft — y KHftttILt, M&«3 6 0 d p i X ?P JS« i" 5 & & * 

^■ft— ^EbUfc^^co, IBft^»JbT'C0^^^(DRl^^S^^^^<basg^x-fo^tOT*, 
# — y K co / X/U?iJ S: 1 &\ <D & X* L , / X/u?p figB 5rii<7)AVT*^LT^5o 
[0 0 4 2] 

$ X . ft^co^^S (Si) XU. — y KH5rttlHl-C^PPX<D*fii:^trr^t| 
id^it^^^-fv^coqtm^ff^^, 40(D;X;l/|PLl, L2, L3, L4^b, -t 

n^liiL 1 a , L2a t L3a, L4 a t y ^ *5 US $ tl , fBftj^fr±T* 11 K y 50 



JP 2004-314352 A 2004. 11.11 



h»PI:*ti5l:Kl/ Ml a, L 2 a , L 3 a , L4a7^EP^£*L5 (4*5, »JEt 
5i 5 1:, H^co ep^T- 14 , / Xyu BH p L l , L2^bf4^>-^S:PtW$it4^) . 
T , ««SfSl:toTE*«#S:4 / 3 6 0 >f yf KltSBStSi, ^ y K H tt , 12 
(D±t£& ( S 2 ) (D^j/ Kfi|H2i:^|t§o :<Ofi|H2t\ KHfc^PPY©* 
[^^^Sb$it4^b-rv^<OPtaiSrtT9i:, 40^;X^HP L 1 , L 2 , L3, L 4 rt> 
ncOfilL 1 b, L 2 b , L3b, L 4 b y^^fthU^n, iE»$E#Jbt? 

ttKy HlPtJS^tKy Ml b, L 2 b , L 3 b , L 4 b^^^^lx^ (H^cd^I^ 
-C 14 , yX;uBlPL 1 ^?>tt^ y^SrPtfflS^4tO 0 

[0 0 4 3 ] 

JE lw % H « K: , Sl:«to"CEft«*Sr4 / 3 6 0 >f tflt»i St, — y KHi 10 

^3<7)^^^ (S3) Kfif H 3 I^^SlS^t^^^s/ KHSr^fPX^)*(fililt$ 

$ it § £ „ 4 0(0/ Xyu^P L 1 , L 2 , L3, L 4^f), ^tlfll^liLiL 1 c , L2 
c , L 3 c , L4 c t^y^^Ptffi$ti, EftHtl-eil, Ky hJIPi:*3^T Ky hL 
1 c , L 2 c , L3c, L4c ( H * -fr i* ) ri> EP ^ £ *L £ 0 35 . »«¥SI-J:otffiS 
«#S:4 / 3 6 0 >fyfKtt»iH, SB 4 <D 5£ t£ ^ ( S 4 ) O — yKffi«H4fc»»S 
it T — 2/KH*^HlY<^*rfi]Jr3fe3SS-frS<!:, 4 o<D / X;l/|p L 1 , L2, L 3 , L4 

^nfh^fiiLid, L2d, L3d, L4d-e>f^^^a:asn, fiB®j9Etfji 

■ettKy hJilPl:fc^t Ky Mid, L 2 d , L3d ( m it i* ) , L4d ( m ^ it 1* 

) ^R]?$ii5 0 ft *3 , ig 6 \z ?jk i- j: o \z % >r>'^--U' — ^E«**-e»4. * *o <o * jfe as 

(SI) ^t>*^2<7)^^^ ( S 2 ) Iw^oV^T — SBco/X/uBHP^^-Y^^SrRttHSiirftv^ 20 

(W) Clfi^M^^ 
[0 0 4 4 ] 

StrlE«*ffl»i:L-C»4, « *: tf , Wtitm >RXfWtit&<D4tii* =■ v * * h 26 , 7 r - * * 
, mJlE#«M#*£LTf4, M ^ fi , r ✓ « W ( r ✓ u - * , **tt=T i^r^fi 

is> ^ y / v » *sk r^h^^y^^^. y k ^ is » , ^ * ^ >- m n > 30 

[0 0 4 5 ] 

mJlS-r^^ (A) tc^W$ti^«J|sfi:L-Cf4 > C. I. if^^yhti/y^S, 4 3^1/ 
6 2t(/i:C. I . b? ^ * 1/ V \s y K 1 7 , 49:2, 112, 177, 178, 188 
, 2 5 5 SU'2 6 4 ^bftSS^bStfnS 1 1X14 2 iHlSrffl ^ 5 ^ t 
[0 0 4 6 ] 

fltlfa^v^ (B) t^t^n^I^i: ttll, C. I. t'^/y hX/^6 0tt>'CC. 

I. tf^^y h 3, 1 9, 23, 32, 3 6 Xt;3 8 ^ ?> 4 5 8^ b Itfft 40 

5 lSXB2ia±S:ffi^5I tjJ5jf* Ui> 0 

[ 0 0 4 7 ] 

S9iE>f3ici— >fv^jc^*$4x5«J|s|. < !:b-C(4, M *. ff , C. I. t° X ^ y h ^ d - l 
, 2, 3, 12, 13, 14, 16, 17, 73, 74, 75, 83, 93, 95, 97 
, 98, 109, 110, 114, 128, 129, 138, 139, 150, 1 5 1, 
1 54, 1 5 5*. 1 80, 1 8 5 «?^#lf bh, ^ ll b CO 1 11 2 iKl^ffl V^?> ix 5 

0 :iixS>tf>5*>*#t-C. I. fcfi/yvh-f^n — 74, 1 1 O^O'l 2 8^e)45»^ 
5)»«Ji5 1 axi42lBitffl^5: £ # «P * 
[ 0 0 4 8 ] 

ffifB^ifv^'fv^Ki^^SfraffiWiLTtt. ffl x. tf * C. I. tf^^yH/y K5, 50 
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7 , 12, 48 (Ca), 48 ( M n ) , 57 ( C a ) , 57:1, 112, 122, 1 
23, 168, 184, 2 0 2 ; C . I. t°^^ V h/<^f t^i/ h 1 9f ^^lf bil, ~ 

2 2^r/c. i . t°^^ y h/<-< h i 9^f>/^9f^f)ltfn5 i iX(i2i^i 

[0 0 4 9 ] 

flflfEvxT^^^^ic^WSnSffi^irLTIi, M x. li * C. I. t°^^ y h^yu- l , 2 
, 3, 15:3, 15:4, 15:34, 16, 22, 6 0 ; C . I. /< y 
6 0 ^ *p If <b :ilf>WliXli2i«±^fflV^bn§o ^tL^609^,#{^C. I 

. t°^^ y h^yu- 1 5 : 3Stf/Xlil 5 : 4^rffll>^C<t^« 1 ^b<, £ 9 to ft . C 10 
. I. f^^y 5 : 34ffll^^ t^^ttl\ 

[0 0 5 0 ] 

m ib -r > * (a) st; (b) -tn-e*i^*3*tss(ria#«»<o$**tt, fn^s^^-r^^ 

CStr, » * L < 14 2 - 6 fi ft % , Il:ff4L<l42-4li%-efc5 0 
[ 0 0 5 1 ] 

* 1t . BtllS^^.n- s ^^^^Xt/^T^<^3fe(O^V^^^Mt5mfiE#ffi^^$*att 

, ytnm tmm<Dm&frb , ttx^ti. ^y^nc^u, # ^ u < f* o . 1-31 

S % , JE K #F * b < fi 1 . 5-2lt%-e*>5o 

[ 0 0 5 2 ] 20 
**M-efflt^5-Yv^-fey Mi , ^fxo-^y^ y^^y^S0'-yry^y^W3 
fe^MfE^V^t2fecoS&ffi^fe^v^<h^e^-5t>^T-fe^^ > ^g|:j5CTy7^^ 
>f^^S:3!^ii*Di-*^fcfc-et5„ ^ 7 7 M y^C^t ^^iSHTIi, 0» * tf 
, ~7 r — * * 7 9 y 9 . 7 > 7 > ^ , T*ir^u>y^^/^ x f t^w^7 7^1^^ 

(c. i. t7WFy7^7) a . «ft»«3»*^«s««»;r = y 

v y 9 y * ( C . I. tf^^y h^?*^ l) «wti«S*^#(f 5>h5, 
y^7^$:flt^:H^SL<, ^ iv^-^y^7 y^^Mi It, H^>ft;^SS 

<D N o . 2 3 0 0 , No. 900, MCF88, No. 33, No. 40, N 

o. 52, M A 7 , M A 8 , MA100, No. 2 2 0 0 B ^ , =1 u T *± ffi! 

CO Raven5750, Raven5250, Raven5000, Raven 30 

3500, Ravenl255, Ra ven 7 0 0 <f, httB© Rega 

1 400R, Regal 4 0 OR, Regal 1660R, Mogul 1 

Monarch 700, Monarch 800, Monarch 880, 
Monarch 900, Monarch 1000, Monarch 1100 

Monarch 1300, Monarch 1400 ^ % "r if y *± $! <D C 
olor Black FW1, Color B 1 a c k F W 2 , Color B 
lack FW2V, Color Black FW18, Color Black 
FW200, Color Black S150, Color Black SI 
60, Color Black S170, Printex 35, Printe 
x U, Printex V, Printex 140U, Special Bl 40 
ack 6, Special Black 5, Special Black 4A 

Special Black 4 3£ *p ft ^ *l 3 0 

£fc, mtz? 9 y ? * *s ? z>mumn<D<sm&&. » * l < « o . 1-411% 

, IE K # * b < fi 1 - 3 fi ft % -e S o 
[ 0 0 5 3 ] 

#3§W-C/B V> 5 -Y v * i? y H:«Sh5#>f y^l:tt, «** tf> # » 3c Si* £ X » 5 « ,£ 

»»»tttst5:i*»sLv\ #*»] *: L-ctt. z co m <o mn -( > ? *s ft Z> 
Tfi, y 7 ^ y & , y /ug-r^ y h y ft 50 
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gg tf xx yu - T ^ !i ^g?^^^yu^g^f$, T 9 }) /isWt - T # y ;ug?7/u^/ux^f^^i 

* y » - r * p/i/S7;^^x^f^*i^*, ^^u^-y^^ y yu - r ^ y a- $e 

^--^u^vg^fi^ft^ t'^/ut7^uy--7U^yS?*t^{f, gg fc* - yu- - :n ^ u 
>-*fi^&> R8f = ^-)I§flSKK'x/uxf uy#t^* x S^if x;u--r u>f y»x^ 
^/u^S^ff, ftggfcTxxyu-^u hvgfcffcS^ffc, ftRf^/u-r^ y ;u|t*t*#«*5 
^(fbtt^o £ , 7 ~ * >- & & ft & m (D m k I, X ft . K ^ i> > > * ^ * > S£ 

V^hW^^^-T^, ^ y t x f U y 7 /U # /U 7 x x ;U x - f ^ , * J ***>xf 1/^ 

7;^;u7 ^ * y t^r ->xf i/y7/u^/u7 ^ K « ^ ^ tf b tt , ^ ti b <0 1 2 

l-i 011%, Il:»St<ttO. 3-6fift%^*-$tL6o 

[ 0 0 5 4] 

*5:t*-C#5o l»£t«§SHTIt #J £ , xf uy^y^-;K ^ xn ^ u > 
if ]) =t — ,v s Mxf 2-;^ ^yxfuy^y^^/u, sKjI^ntru^^Jla 

— /u x ynt°i/y^!ja«-;K y^u^^y=3 — i, 2, 6-^^r-y-^hy^- — yu- , 
f t^y^-;K ^Jr«>i/y^y if y y v , k y y ^ n — /u^^>- x h y y f 

n-;l/yn/Ny§(^)^i7/l/3^/i/| ; ^c^U^^/y n^/i/^e/xfyUi-r/U, ^i^U 
> ^ y n — ;U ^ / ^ yU — ^ yU , v/xfl/y^ijn-/^y^f;l,x-7^, >? m ^ U 
3^;^ / xf /bx-f^, v/xfi/y^iin-z^/yf^x-r^, h !i xf 
uy^Jj n-y^y /ux^f/u % hyxfi/yi/Dn^/u^/xfyux-r/u, h D 
xf uy^y 3-/i/^yyf/ux~f^^(7)^a7/u^-/K^7yu^^x~f^i ; ^ St 30 
, 2 - t° u !) K > . N-^f ^-2-t°D y K V . 1, 3-v J ^f^-2-^f;^/y 
y > x Mx^y-/i/7;y, JST/u=i — /u^co*S^«^*ff5>n. :nb<DiIXli2 

ffieffi»jft*=ttJ*tttt« ffi IE v * * , # £ L < fi 0 . l ~ 3 0 fi ft % , JE # £ L < (2 
0. 5-2 0ii%$t$il5o 
[ 0 0 5 5] 

*«??tfflV>5^y^ts/ Mwt4ti5#^ y^l:ii, lift E fi W <£> fife * ^^ClCCT, # 

a l tk rt , « ffl m \z a o x # tr ^ ^ x y T<a*£j&si»iL$jft,5<o-e#s l ^ 0 

[0 0 5 6] 

5«j«*»6>, fi*^t**KS:**St5r te * A # flt « <b U X tt % #J x_ 

fi. y ^ 7 — yu % xn ^ / — yu x n - /n t°/U7/^ - , i s o - / p ^^7/1^ n - 

n — zf & / — s sec — y & / — yu, tert — ~? $ J — yu s i s o-/"^y-/K n 

xi — yu ri* 4 L- ^ o 
[ 0 0 5 7] 
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f£tt^] ; * 9 / — , ji ^ y — /u , i s o -^n tf^7/U3-^^07yua-;ug ; ^ ^ 

i/y^J) n-yi/^t y ;ux^r^ % h !i xf 1/ y ^ !i n^/u^/yfyi/x-r/^ y a 
t° u y ^ y y yf /i^x-f/K / d t° u y ^ U — /u^t ; ^x - r ^ 

^i7;U3-/uc»(g;t7^ :3 r/ux-f/u ; 1 , 2 — > 9 > *J it — 1, 2 — ^ ^ > 

^^u>^y 3-/^y /^x-7/^ h !lxf uy^y a-yu^ //f /ux-f/ux 

messffiaixia. stiis^v^^. »s i<iii-2oii%, inifj i<tii-i o 
s a % * s n 5 o 

[ 0 0 5 8 ] 

ffflfBgS{Eii?ni:LT*-«5£(6) : 
[ft 1 1 

R 21 R 22 



20 



CH 2 CH 2 (6) 

I I 

CH 2 CH 2 



H H 30 

[ * f . OSm+nS5O-C*>0, R 2 1 , R 2 2 . R 2 3 , S0R. 2 4 tt -t ft ft » ft 

f$JH5rtf l/y^Da-z^ft^ft^, — « A (7) : 
[ it 2 ] 

R 12 R 14 R 15 

I I I 

R (Si-0) j Si (O-Si) k R 



R 13 (CH 2 )u R 16 40 

O — [ (EO)s-(PO)t] H 

( * f , R 1 1 — R 1 7 it. I&ilVX. Cj _ 6 T ^ g £ L « j * k tt . & Sfc L 

^L. s&tfttt0W±<ofi!&£SJ^7J s »{fiLs + tttl«±058&:S:a?L x E O .K. l>* P 
Oli, [ ] K T -t 05 H J¥ tt fc> i* . Jy^it-iot^ayn-AotU^ 
) 

T- 31 £ ft 5 >; ->nJrtyHt;^ft5rffl^5r t t T* # 5 „ 
[ 0 0 5 9 1 50 
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K7 -fe f \s V ? D =i - /^IkVc^m t L X l± , mjE 3 ft-C 5 few t>$ C £ *s-e* » 
;t li , **70Y, / -/I/ 8 2, 440. 465, 485, STG, E101 

0 ( ^ -f *t <L> ig p d p £ , i7 • /n^^y • 7V K • Ayi-Xttg) If f> *1 , Z ix 

f>©ll35l±21Etl^ffll^n5 0 #l:t-7 ^ / - yU 4 6 5£/8^-5Ci/4S$?;£Lt> 
. S , f^^y^n^f-v^^-g-^iUTIi. rfI|Sp t ai:LTBYK34 7 > 34 8 ( tf y 

X li !£ 1> -> a * If y SiWfc li , iffl IE -f > * f , ffS l< l±0. l~5lfi%, Ilcff 
£ L < li 0 . 5~2fift%^^$4xS„ 
[ 0 0 6 0 ] 

htr^Stt-S^-fv^icii, It^Htect, * ?g tt o v io 

ffi m <o & * #k & & m m -t- k y * a ^ <d m m m • pj m m . r o * - h gi ^ ^ & ^ ® ± m 

• # * I* » iK JH . 'fri'-hSk tt*SKiR*!L p HW»?W«P<ojBan3nS:*^r$-a:S r. t i!f 
[ 0 0 6 1 ] 

iSai^tSitlUotiltSrHSftS, 0>J *: li , f ^C, -f * £ & 7k <h . 
« £ . # » 8iJ £ . * ?g #1 i: , * L t ^1 ttf? D t . *©te«>i!RAO*<j«#*»ilifc#tt 
tig ( 0!J X. li , - 5; /P. fy r h 7 ^ * - > n — $ yu , 7 7 1 — * S A- , — 

y-yx^J *t-, ao-f K^l'. ® ; b!S*: ; E-v ! ^-'1'-+P — v V s i y N 5 A- , X li * ^ S 
A' ft if) T-jg-g-L, «&-ft«»»«k«ESrW»-r«. &l^-C, * >- 2: #1 * <h . 20 

jjSTbr^^trii^-rs, Id fit # L fc m ic: . 18* 9of BtiSI^tt^StJiS* 

[ 0 0 6 2 ] 

*SWeiv^5'f y^ty hi;t*n5#-f y^ciftttt, — & ft \z tt . ^ v * V s =c y h 
t&»m^f -y 9 la fifc « *s * s ^ tt £ * -r a . t« *. ri . ^bk^ (2010 « . 20-40 

mN/ratfe5itiS»S L<, ICjf4L<li> 2 5~3 5 mN/m©®lt-fc5, S 30 
I5g^]^4 0mN/m!:gx.5i, ^^W&^tt^llKft!?. f^/^Si^b^i^ft?). 
& # ft PP JBlJ M & b ft \Z < V ^ „ * , SII^]/}!2 OmN/m^iST'li, /!) y^--y 

k <o > x mm a« fli n -r < ft 5 fc * k w v?*©**?*** 0 $ # . eh m £ 5t tt 

KHSiiiCa^. ift !2 §1 ffi 35 ?J li . »*U:fflV*e>;ft3*a53fi;&»H::.fco-C«|j£i-.5C.£ 
ri» T' # 5 „ -Y>-*0>*ffiiRAtt, Wv^SrWfifei-i^-^^wflJB^iajSitftifSrmit-J-S 

[ 0 0 6 3 ] 

fflv ^ 5 v ? -fe y M;t4n5#^y^w20ti;iiiit5*!;S'b, — ^ 61) ft v 

^ s? i y h umm y > ? z> i& & tmmx- h <o . ffsi<ii2~i oc P s , 

J:9#4L<W:3~6cp s T* 3 . ttaE;5SlOcps«:ffl;*.5£. KOtAAttft 40 

illf5:ti!f *4i^ii!*>D. 2 c p s*il:45i, eh tti # £ ?£ U: ft 3 r £ # 
fc 3 „ 
[ 0 0 6 4 ] 

ft *i , #3§95 T-ffl ^5^fyn> H:^i*i5§^ yi' c»gtt t , Wft w > 9 i? 
. y^isit5#^» ( # [= . fltrE<0#8Steit*n was^ftfiRjtftifSrWfi-rs 

w £(rj; OI«lft«lrtttfi: £ *« -C # 4 . 
[ 0 0 6 5 ] 

*«KlcJ:5 / X/i/?lroEf iciot, ^ti^Ayro^^^/H^^ttsaSJi. ^fiw£^ 
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li, M 8; ic: 12 he 5i r- ii ft < , ^>^ros#fifi; u^Trox ua; t crv^„ mw&m<n 

. 3tiRA7 i/iotS^$Ji5. * 3§ m \z £ ix t£ . ? L 9 ^ * A* St RiJ K 91. n 5 

^ w *S * , *«A7JJ«WmSii5tOi-)5)ll*it5r tfe* 5. L *» L * 
tf* ib . # 3! * <£> « fii Id J: ix If « •>T>--<>'^irtfIIE-f>'^ (B) iWffl^-S-ioittcBSL 

[ 0 0 6 6 ] 

I * Ml 04 J 

< it $& m i > 

( i ) 'f t 7 h i ©IS 

aTW^li-fE«t736Sco^^^#Efife% (-fin-, -7 ^ * s •> T ^ , (A) , 

-Y V 9 ( B ) . S.t>*^7s/^] ^5)45^ v^'t}' h 1 feiSLfc, * , # -f v * li , 

ft # #j c: ii . -y * > 3f & * t . Ilfi, **-uv-t*!Jvu t . h 

!)ifuy^y3-*^/7*fyn-r^ ( « j§ fl£ it S'l ) <£> — U t , hU^^y — ^rs 

i^T, a-v'fc** i , W«»JWt, K3te**l&. h!Ji^y-^T? 

Ml i r. ?> iz , 1»Bil»^««Sr**l=«rTLr*»l=«»bfc. 5115 # K: « # L fc « , 

m & % fc . 

[ 0 0 6 7 ] 
[^ 1 1 
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*li:*3^T, ft«litl%T*5. Sfc, *l HE«oE^«»tt, «T<0iit>-e*>5 

o 

AQUACER5 9 3 : / ^ t y It ^ !i ^ □ t° 1/ V x -7 ;u >^ 3 y ( tT y ^ • ^ ^ — 9 J * '< 

V It K ) B » # 3 0 fi ft % 30 

tf- /V 7 -f V E 1 0 1 0 : Tir^u^>/y n — /u^J^ffiSttSJ ( 0 « -ft * tfc « ) 

B Y K - 3 4 7 : # ]} •> a f- V ^ # ffi g tt *J ( fcf 5/ ? • <5r ^ - is * /< y *± » ) # *5 , « 

1 ^*iV>T, t/l^7^E 1 0 1 0S(/BYK- 3 4 7li#Bffitt»|ffc!), M^f U 
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(54) INKJET TYPE RECORDING HEAD AND RECORDING METHOD USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inkjet type 
recording head which can provide high image quality 
printed matter having a wide color reproduction range, a 
high saturation and a touch of high gloss with 
metamerism reduced and gloss unevenness solved, and 
to provide a recording method using the same. 
SOLUTION: The recording head is used for an ink set 
equipped with each ink of yellow, magenta and cyan, an 
ink (A) of a hue angle of approximately 0-80° and an 
ink (B) of a hue angle of approximately 260-330° . (1) 
The recording head has at least five nozzle arrays with a 
plurality of nozzle openings. (2) At least two nozzle 
arrays have cyan ink nozzle openings and ink (B) nozzle 
openings alternately with each other. (3) The positions of 
the cyan ink nozzle openings in the first nozzle array 
including the alternately arranged cyan ink and ink (B) s^-k 

nozzle openings agree with the positions of the ink (B) \, -^ry ^^r^ 

nozzle openings in the second nozzle array including the \ B / { \?J ^ **J ' \J S v.V 

alternately arranged cyan ink and ink (B) nozzle ~~~ ~~ 

openings, in a vertical scanning direction. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

The yellow ink which is the range whose hue angle **H degrees defined in the CIELAB color 
space on a record medium are about 80 - 1 10 degrees of abbreviation at least, this — hue angle 
**H degree — about 330- the Magenta ink which is the range which is about 360 degrees — 
this — hue angle **H degree — about 230- the cyanogen ink which is the range which is about 
260 degrees — this — hue angle **H degree — about 0- the ink (A) which is the range which is 
about 80 degrees — and — this — hue angle **H degree — about 260- the ink jet type 
recording head equipped with the ink (B) which is the range which is about 330 degrees for an 
ink set — it is 

(1) Respond the nozzle train which has arranged two or more nozzle orifices to seriate, and was 
formed in the direction of vertical scanning of said head to the number of at least five sorts of 
ink which constitutes said ink set in parallel with mutual in the main scanning direction of said 
head, and it is 5 train preparation ****** at least 

(2) it is the nozzle train to which nozzle at least 2 of the nozzle trains of the five trains are 
equipped with the nozzle orifice which carries out the regurgitation of said cyanogen ink, and the 
nozzle orifice which carries out the regurgitation of said ink (B) in the direction of vertical 
scanning by turns, respectively — and 

(3) The location where said cyanogen ink regurgitation nozzle orifice is arranged in the 1st nozzle 
train (C/B) equipped with the nozzle orifice which carries out the regurgitation of said cyanogen 
ink, and the nozzle orifice which carries out the regurgitation of said ink (B) in the direction of 
vertical scanning by turns, The location where the said (ink B) regurgitation nozzle orifice is 
arranged in the 2nd nozzle train (B/C) equipped with the nozzle orifice which carries out the 
regurgitation of said cyanogen ink, and the nozzle orifice which carries out the regurgitation of 
said ink (B) in the direction of vertical scanning by turns is in agreement in the direction of 
vertical scanning of said head. 

The aforementioned ink jet type recording head characterized by things 

The [aforementioned hue angle (**H degree) is searched for by **H degree=tan-1(b*/a*)+180 
(in the case of a*<0), or **H degree=tan-1(b*/a*)+360 (a*> in the case of 0), and a* and b* 
express a characteristic whenever [ perceived color / which is defined in a CIELAB color 
space ]. ] . 
[Claim 2] 

(1) It is the nozzle train to which at least two nozzle trains are further equipped with the nozzle 
orifice of the nozzle trains which carries out the regurgitation of said Magenta ink, and the nozzle 
orifice which carries out the regurgitation of said ink (A) in the direction of vertical scanning by 
turns, respectively, 

(2) The location where said Magenta ink regurgitation nozzle orifice is arranged in the 1st nozzle 
train (M/A) equipped with the nozzle orifice which carries out the regurgitation of said Magenta 
ink, and the nozzle orifice which carries out the regurgitation of said ink (A) in the direction of 
vertical scanning by turns, The location where the said (ink A) regurgitation nozzle orifice is 
arranged in the 2nd nozzle train (A/M) equipped with the nozzle orifice which carries out the 



regurgitation of said Magenta ink, and the nozzle orifice which carries out the regurgitation of 
said ink (A) in the direction of vertical scanning by turns The ink jet type recording head 
according to claim 1 which is in agreement in the direction of vertical scanning of said head. 
[Claim 3] 

(1) Said ink set contains black ink further, 

(2) Said head includes the nozzle train for black ink further, 

(3) It is the nozzle train to which at least two nozzle trains are further equipped with the nozzle 
orifice of the nozzle trains which carries out the regurgitation of said yellow ink, and the nozzle 
orifice which carries out the regurgitation of said black ink in the direction of vertical scanning by 
turns, respectively, 

(4) The location where said yellow ink regurgitation nozzle orifice is arranged in the 1st nozzle 
train (Y/K) equipped with the nozzle orifice which carries out the regurgitation of said yellow ink, 
and the nozzle orifice which carries out the regurgitation of said black ink in the direction of 
vertical scanning by turns, The location where said black ink regurgitation nozzle orifice is 
arranged in the 2nd nozzle train (K/Y) equipped with the nozzle orifice which carries out the 
regurgitation of said yellow ink, and the nozzle orifice which carries out the regurgitation of said 
black ink in the direction of vertical scanning by turns The ink jet type recording head according 
to claim 1 or 2 which is in agreement in the direction of vertical scanning of said head. 

[Claim 4] 

An ink jet type recording head given in any 1 term of claims 1-3 whose color material contained 
in each ink of said ink set is a pigment. 
[Claim 5] 

The pigment contained in said ink (A) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the record approach using the ink jet type recording head used for the 
ink jet record using the ink set containing the specific ink of at least 5 colors, and its head. With 
the specific ink of the five aforementioned colors, it adds to yellow ink, Magenta ink, and the 
three-primary-colors ink of cyanogen ink. If the hue angles (**H degree) defined in the CIELAB 
color space on a record medium are two sorts of pigment ink in the specific range and the ink jet 
type recording head of this invention is used The high-definition printed matter with which 
metamerism was reduced is not only offered, but the color reproduction range is wide, saturation 
is high, and it can obtain the high-definition printed matter with which gloss nonuniformity is not 
conspicuous. 
[0002] 

[Description of the Prior Art] 

Generally, pigment ink is excellent in the image robustness of printed matter as compared with 
color ink, and is used in various applications which harnessed the property, such as ink for color 
ink jet record of a sign or the wide format for display commercial scenes. In this color ink jet 
record, expressing various hues using 3 color ink set usually equipped with the yellow (Y) which 
is the three primary colors of subtractive color mixture, a Magenta (M), and the pigment ink of 
three colors of cyanogen (C), or 4 color ink set which added black (K) to this is performed. 
[0003] 

However, said three colors or 4 color ink set has the narrow color reproduction range, has the 
problem of the saturation of the printing part more than a secondary color (color mixture part) 
falling, and has not resulted in the level which can offer the high-definition printed matter which 
is equal to a film photo etc. 

Moreover, although the approach of increasing the pigment concentration of each color ink of 
YMC, the approach of increasing the amount of placing to the record medium of each color ink of 
YMC, etc. had been taken to the problem of a fall of saturation in order to raise this, any 
approach caused the fall of a feeling of gloss, and there was a fault that the aesthetic property 
of a photograph tone was not obtained even if it uses glossy paper as a record medium, 
moreover, in order to extend saturation efficiently only in three-primary-colors (YMC) ink The 
pigment kind with the ideal spectral characteristic suitable for subtractive color mixture for YMC 
ink must be chosen, and the number will be restricted if it becomes the pigment kind which was 
further excellent in lightfastness etc. in such a limited pigment kind Even if the increment in 
pigment concentration tends to raise saturation as mentioned above, there is a possibility of 
starting a hue change in three primary colors, the blinding of the nozzle of an ink jet printer, etc., 
and it is not efficient. 
[0004] 

As a large pigment ink set of the color reproduction range, moreover, to JP,2000-351928,A 
(patent reference 1) In addition to the pigment ink of three colors of YMC, the color ink jet ink 
set for a color-print equipped with Orange which contains a specific pigment, respectively, 



Green, and at least 1 color of the violet is indicated, but It could not say that this ink set had the 
reappearance range wide enough of saturation, and saturation was not able to be raised, without 
causing the fall of a feeling of gloss. Moreover, although the ink set which equipped WO 99/No. 
05230 official report (patent reference 2) with the special-feature pigment ink of two colors of 
Orange and Green in addition to the pigment ink of four colors of YMCK is indicated This ink set 
was not able to raise saturation, without the reappearance range of saturation being inadequate 
like said ink set, and causing the fall of a feeling of gloss about the other color, although lightness 
like the color of a pastel tone is high and being excelled in the repeatability of a color with low 
saturation. 
[0005] 

Thus, the conventional pigment ink set was not able to offer high-definition printed matter with 
high saturation with the wide color reproduction range, without causing the fall of a feeling of 
gloss. 

Moreover, the printed matter by which ink jet record was carried out using the conventional 
pigment ink set had the problem of starting the phenomenon in which a hue changes, and the so- 
called metamerism, when the light source to illuminate changed. Especially this metamerism is 
notably seen in the hue parts of composite black or a gray system formed in the ink of three 
colors of YMC, and serves as a cause of an image quality fall. 
[0006] 

In order to cancel these faults to WO 02/100959 (patent reference 3) It adds to yellow ink, 
Magenta ink, and the three-primary-colors ink of cyanogen ink. two sorts of pigment ink which 
has hue angle **H degree defined in the CIELAB color space on a record medium in the specific 
range — [ — that is yellow — a Magenta — between — absorption maximum — wavelength — 
having — ink — ( — A — ) — and — a Magenta — cyanogen — between — absorption 
maximum — wavelength — having — ink — ( — B — ) — ] — at least — five — colors — ink — 
- containing — ink — a set — proposing — having — **** . According to this ink set, the color 
reproduction range is wide, saturation is high, there is a feeling of gloss, and offer of the high- 
definition printed matter with which metamerism was reduced is attained. However, it was equal 
to a film photo, and when aiming at the high-definition printed matter of extent which exceeds a 
film photo further, since lightness was low, as for said ink (A) and said ink (B), an improvement of 
graininess was desired by each. 
[0007] 

[Patent reference 1] 

JP,2000-351928,A 

[Patent reference 2] 

WO 99/No. 05230 official report 

[Patent reference 3] 

WO 02/No. 100959 official report 

[0008] 

[Problem(s) to be Solved by the Invention] 

In the ink jet record approach of using the ink set of a publication for said WO 02/No. 100959 
official report (patent reference 3), although this invention persons were few, they found out that 
it was in case gloss nonuniformity occurs. An improvement is required in order for such gloss 
nonuniformity to also realize the high-definition printed matter which is equal to a film photo by 
the ink jet record approach. 

From the research on the aforementioned gloss nonuniformity generating, if this invention person 
prints, respectively in the plus direction in a main scanning direction (the reciprocating-motion 
direction by printer carriage: the feed direction and direction which intersects perpendicularly), 
and the both directions of a backward direction, a printer head When it traced that the 
aforementioned gloss nonuniformity may appear and the dissolution means of the gloss 
nonuniformity was examined further wholeheartedly, it found out that it could cancel effectively 
by adjusting the class of ink which carries out the regurgitation from the nozzle orifice contained 
in the nozzle train of a printer head. 
This invention is based on such knowledge. 



[0009] 

[Means for Solving the Problem] 

Therefore, the yellow ink whose this invention is range whose hue angle **H degrees defined in 
the CIELAB color space on a record medium are about 80-110 degrees of abbreviation at least, 
this — hue angle **H degree — about 330- the Magenta ink which is the range which is about 
360 degrees — this — hue angle **H degree — about 230- the cyanogen ink which is the range 
which is about 260 degrees — this — hue angle **H degree — about 0- the ink (A) which is the 
range which is about 80 degrees — and — this — hue angle **H degree — about 260- the ink 
jet type recording head equipped with the ink (B) which is the range which is about 330 degrees 
for an ink set — it is 

(1) Respond the nozzle train which has arranged two or more nozzle orifices to seriate, and was 
formed in the direction of vertical scanning of said head to the number of at least five sorts of 
ink which constitutes said ink set in parallel with mutual in the main scanning direction of said 
head, and it is 5 train preparation ****** at least, 

(2) it is the nozzle train to which nozzle at least 2 of the nozzle trains of the five trains are 
equipped with the nozzle orifice which carries out the regurgitation of said cyanogen ink, and the 
nozzle orifice which carries out the regurgitation of said ink (B) in the direction of vertical 
scanning by turns, respectively — and 

(3) The location where said cyanogen ink regurgitation nozzle orifice is arranged in the 1st nozzle 
train (C/B) equipped with the nozzle orifice which carries out the regurgitation of said cyanogen 
ink, and the nozzle orifice which carries out the regurgitation of said ink (B) in the direction of 
vertical scanning by turns, The location where the said (ink B) regurgitation nozzle orifice is 
arranged in the 2nd nozzle train (B/C) equipped with the nozzle orifice which carries out the 
regurgitation of said cyanogen ink, and the nozzle orifice which carries out the regurgitation of 
said ink (B) in the direction of vertical scanning by turns is in agreement in the direction of 
vertical scanning of said head. 

The aforementioned ink jet type recording head [aforementioned hue angle (**H degree) 
characterized by things **H degree=tan- 1 (b*/a*)+180 (in the case of a*<0) or **H 
degree=tan-1(b*/a*)+360 (a*> in the case of 0) ask, and a* and b* express a characteristic 
whenever [ perceived color / which is defined in a CIELAB color space ]. ] It is alike and is 
related. 
[0010] 

According to the desirable mode of this invention, it is the nozzle train to which at least two 
nozzle trains are further equipped with the nozzle orifice of the (1) nozzle trains which carries 
out the regurgitation of said Magenta ink, and the nozzle orifice which carries out the 
regurgitation of said ink (A) in the direction of vertical scanning by turns, respectively, 
(2) The location where said Magenta ink regurgitation nozzle orifice is arranged in the 1st nozzle 
train (M/A) equipped with the nozzle orifice which carries out the regurgitation of said Magenta 
ink, and the nozzle orifice which carries out the regurgitation of said ink (A) in the direction of 
vertical scanning by turns. The location where the said (ink A) regurgitation nozzle orifice is 
arranged in the 2nd nozzle train (A/M) equipped with the nozzle orifice which carries out the 
regurgitation of said Magenta ink, and the nozzle orifice which carries out the regurgitation of 
said ink (A) in the direction of vertical scanning by turns is in agreement in the direction of 
vertical scanning of said head. 
[0011] 

the still more desirable voice of this invention — if it depends like — (1) — said ink set — 
further — black ink — containing 

(2) Said head includes the nozzle train for black ink further, 

(3) It is the nozzle train to which at least two nozzle trains are further equipped with the nozzle 
orifice of the nozzle trains which carries out the regurgitation of said yellow ink, and the nozzle 
orifice which carries out the regurgitation of said black ink in the direction of vertical scanning by 
turns, respectively, 

(4) The location where said yellow ink regurgitation nozzle orifice is arranged in the 1st nozzle 
train (Y/K) equipped with the nozzle orifice which carries out the regurgitation of said yellow ink, 



and the nozzle orifice which carries out the regurgitation of said black ink in the direction of 
vertical scanning by turns, The location where said black ink regurgitation nozzle orifice is 
arranged in the 2nd nozzle train (K/Y) equipped with the nozzle orifice which carries out the 
regurgitation of said yellow ink, and the nozzle orifice which carries out the regurgitation of said 
black ink in the direction of vertical scanning by turns is in agreement in the direction of vertical 
scanning of said head. 
[0012] 

According to another desirable mode of this invention, the color material contained in each ink of 
said ink set is a pigment 

According to another desirable mode of this invention, the pigment contained in said ink (A) C. L 
pigment Orange 5, C.L pigment Orange 43, CI. pigment Orange 62, the C.I. pigment red 17, the 
CI. pigment red 49:2, the C.L pigment red 112, C.I. pigment red 177, C. They are one sort or two 
sorts or more of pigments chosen from the group which consists of I. pigment red 178, the C.I. 
pigment red 188, C.I. pigment red 255, and C.L pigment red 264. 
[0013] 

According to another desirable mode of this invention, said pigments contained in said ink (B) are 
one sort or two sorts or more of pigments chosen from the group which consists of the C.L 
pigment blue 60, the C.L pigment violet 3, the C.L pigment violet 19, the C.L pigment violet 23, 
the C.L pigment violet 32, C.L pigment violet 36, and C.L pigment violet 38. 
[0014] 

According to another desirable mode of this invention, said pigment contained in said yellow ink 
C. I. pigment yellow 1, the C.L pigment yellow 2, the C.L pigment yellow 3, the C.L pigment yellow 
12, the C.L pigment yellow 13, the C.L pigment yellow 14, C.L pigment yellow 16, C. L pigment 
yellow 17, the C.L pigment yellow 73, the C.L pigment yellow 74, the C.L pigment yellow 75, the 
C.L pigment yellow 83, the C.L pigment yellow 93, C.L pigment yellow 95, C. I. pigment yellow 97, 
the C.L pigment yellow 98, the C.L pigment yellow 109, the C.L pigment yellow 1 10, the C.L 
pigment yellow 114, the C.L pigment yellow 128, C.L pigment yellow 129, C. L pigment yellow 138, 
the C.L pigment yellow 139, the C.L pigment yellow 150, the C.L pigment yellow 151, the C.L 
pigment yellow 154, the C.L pigment yellow 155, C.L pigment yellow 180, And they are one sort or 
two sorts or more of pigments chosen from the group which consists of C.L pigment yellow 185. 
[0015] 

According to another desirable mode of this invention, said pigment contained in said Magenta 
ink C. I. pigment red 5, the C.L pigment red 7, the C.L pigment red 12, C.L pigment red 48 
(calcium), C. I. pigment red 48(Mn) C.L pigment red 57 (calcium), C. I. pigment red 57:1, the C.L 
pigment red 112, the C.L pigment red 122, the C.L pigment red 123, the C.L pigment red 168, the 
C.L pigment red 184, C.L pigment red 202, And they are one sort or two sorts or more of 
pigments chosen from the group which consists of C.L pigment violet 19. 
[0016] 

According to another desirable mode of this invention, said pigment contained in said cyanogen 
ink C. I. pigment blue 1, the C.L pigment blue 2, the C.L pigment blue 3, the C.L pigment blue 15:3, 
the C.L pigment blue 15:4, the C.L pigment blue 15:34, C.L pigment blue 16, C. They are one sort 
or two sorts or more of pigments chosen from the group which consists of I. pigment blue 22, 
the C.L pigment blue 60, C.L bat blue 4, and C.L bat blue 60. 
[0017] 

another desirable voice of this invention — the content of said pigment in said yellow ink, said 
Magenta ink, and said each of cyanogen ink if it depends like — 0.1 - 3 % of the weight — it is - 
- said ink (A) and said ink (B) — the content of said pigment which boils, respectively and can 
be set is 2 - 6 % of the weight. 
[0018] 

Moreover, the yellow ink whose this invention is range whose hue angle **H degrees defined in 
the CIELAB color space on a record medium are about 80 - 110 degrees of abbreviation at least, 
this — hue angle **H degree — about 330- the Magenta ink which is the range which is about 
360 degrees — this — hue angle **H degree — about 230- the cyanogen ink which is about 260 
degrees — this — hue angle **H degree — about 0- the ink (A) which is the range which is 



about 80 degrees — and — this — hue angle **H degree — about 260- the time of carrying out 
ink jet record on a record medium using an ink set equipped with the ink (B) which is the range 
which is about 330 degrees, 

(1) Respond the nozzle train which has arranged two or more nozzle orifices to seriate, and was 
formed in the direction of vertical scanning of an ink jet type recording head to the number of at 
least five sorts of ink which constitutes said ink set in parallel with mutual in the main scanning 
direction of said head, and it is 5 train preparation at least, 

(2) the nozzle train to which nozzle at least 2 of the nozzle trains of the five trains are equipped 
with the nozzle orifice which carries out the regurgitation of said cyanogen ink, and the nozzle 
orifice which carries out the regurgitation of said ink (B) in the direction of vertical scanning by 
turns, respectively — it is — and 

(3) The location where said cyanogen ink regurgitation nozzle orifice is arranged in the 1st nozzle 
train (C/B) equipped with the nozzle orifice which carries out the regurgitation of said cyanogen 
ink, and the nozzle orifice which carries out the regurgitation of said ink (B) in the direction of 
vertical scanning by turns, The location where the said (ink B) regurgitation nozzle orifice is 
arranged in the 2nd nozzle train (B/C) equipped with the nozzle orifice which carries out the 
regurgitation of said cyanogen ink, and the nozzle orifice which carries out the regurgitation of 
said ink (B) in the direction of vertical scanning by turns The ink jet record approach 
[aforementioned hue angle (**H degree) characterized by using the ink jet type recording head 
wfiich is in agreement in the main scanning direction of said head **H degree=tan- 1 (b*/a*) 
+180 (in the case of a*<0) or **H degree=tan-1(b*/a*)+360 (a*> in the case of 0) ask, and a* 
and b* express a characteristic whenever [ perceived color / which is defined in a CIELAB color 
space ]. ] being also alike — it is related. 

[0019] 

[Embodiment of the Invention] 

First, the ink set used by this invention is explained in accordance with the desirable operation 
gestalt 

Although it is desirable that any ink of the ink set used by this invention is pigment ink, including 
the ink of three colors of yellow ink, Magenta ink, and cyanogen ink and the special-feature ink 
of two colors of said ink (A) and said ink (B) at least, color material is not limited to a pigment. 
[0020] 

As for the ink (A) which is one of said the special-feature ink, it is desirable that it is ink which is 
the range whose hue angle **H degrees defined in the CIELAB color space on a record medium 
are about 0-80 degrees of abbreviation. In the case of a*<0, hue angle **H degree is a formula 
(3).: 

**H degree=tan-1(b*/a*)+180 (3) 

It is alike, asks more and, in the case of a*>0, is a formula (4). : 
**H degree=tan-1(b*/a*)+360 (4) 

It is alike and asks more, a* and b* express a characteristic whenever [ perceived color / which 

is defined in a CIELAB color space ]. 

[0021] 

As for the ink (B) which is other one of said the special-feature ink, it is desirable that hue angle 
**H degree defined in the CIELAB color space on a record medium is ink which is the range of 
about 260 - 330 degrees of abbreviation. [0022] 

The ink of subtractive color mixture in three primary colors usually used in this kind of usual ink 
set as ink of three colors of the yellow ink contained in the ink set used by this invention, 
Magenta ink, and cyanogen ink can be used. 
[0023] 

Hue angle **H degrees of said yellow ink are about 80 - 110 degrees of abbreviation, hue angle 
**H degrees of said Magenta ink are about 330 - 360 degrees of abbreviation, and hue angle **H 
degrees of said cyanogen ink are about 230 - 260 degrees of abbreviation. 
[0024] 

Since the ink jet type recording head by this invention needs to carry out the regurgitation of at 
least five sorts of ink which constitutes said ink set, it includes the nozzle train of at least 5 



trains. When said ink set consists of six kinds of ink for example, including black ink, the nozzle 
train of six trains is needed. Similarly, in consisting of seven kinds or ink beyond it, according to 
it, seven trains or the nozzle train beyond it is needed. 
[0025] 

The concrete mode which has arranged the nozzle train in an ink jet type recording head in case 
said ink set consists of six sorts of five sorts of aforementioned ink and black ink like the 
conventional technique is typically shown in drawing 1 . In drawing 1 , arrow heads X and Y are 
main scanning directions (namely, the reciprocating motion direction by printer carriage), and an 
arrow head Z is the direction of vertical scanning (namely, the feed direction). The nozzle trains 
R1, R2, R3, R4, R5, and R6 of six trains established according to six sorts of ink which 
constitutes said ink set Similarly C of C: drawing 2 R> 2 - drawing 4 of cyanogen ink [ drawing 1 , 
respectively For example,], ] and M of M: drawing 2 - drawing 4 of Magenta ink [ drawing 1 
similarly B of drawing 2 - drawing 4 B of (Ink B) [ drawing 1 : ], A of (Ink A) [ drawing 1 :] and K 
of K: drawing 2 - drawin g 4 of black ink [ drawing 1 R> 1 carry out [ A of drawing 2 - drawing 4 ] 
the regurgitation of ] for ] and Y of Y: drawing 2 - drawing 4 of yellow ink [ drawing 1 similarly. 
[0026] 

Each ink train contains two or more nozzle orifices in seriate, and is formed in the direction of 
vertical scanning of a head, respectively. For example, as shown in drawing 1 , n nozzle orifices 
L1, L2, L3, and L4 thru/or Ln-3, Ln-2, Ln-1, and Ln are included. For example, in the nozzle train 
R1, cyanogen ink is breathed out from all the nozzle orifices L1, L2, L3, and L4 thru/or Ln-3, Ln- 
2, Ln-1, and Ln, and ink (B) is breathed out in the nozzle train R2 from all the nozzle orifices L1, 
L2, L3, and L4 thru/or Ln-3, Ln-2, Ln-1, and Ln. In addition, in the ink jet type recording head 
shown in drawing 1 , the sequence of the ink assigned to the nozzle trains R1, R2, R3, R4, R5, 
and R6 of six trains is not limited to the mode shown in drawing 1 , and can be arranged in the 
random sequence of arbitration. For example, the sequence of Magenta ink, cyanogen ink, black 
ink, ink (A), yellow ink, and ink (B) is sufficient. 
[0027] 

When printing which makes ink breathe out, respectively was performed in both the reciprocating 
motion of a main scanning direction (the direction of arrow heads X and Y), i.e., outgoing motion, 
(the direction of an arrow head X), and return motion (the direction of an arrow head Y) using the 
ink jet type recording head arranged as shown in drawing 1 , this invention person found out that 
gloss nonuniformity may appear as aforementioned. 
[0028] 

Then, about cyanogen ink and ink (B), as shown in drawing 1 , this invention person Instead of 
making the nozzle train R1 only into for cyanogen ink, and making the nozzle train R2 only into 
for ink (B), as shown in drawing 2 R> 2 The nozzle train R1 and the nozzle train R2 are made into 

1 set of two trains. From the nozzle train R1 of 1 set of these 2 train, and the nozzle train R2 
When cyanogen ink [C] of drawing 2 and B of (Ink B) [ drawing 2 ] was changed into the 
arrangement which carries out the regurgitation by turns, it found out that generating of the 
aforementioned gloss nonuniformity was cancelable. 

[0029] 

in this case, as shown in drawing 2 , in the 1st step of nozzle orifice L1, cyanogen ink [C of 
drawing 2 ] breathes out from the 1st step nozzle orifice L1 of the nozzle train R1 — having — 
the ink from the 1st step nozzle orifice L1 of the nozzle train R2 — (B [B of drawing 2 ]) is 
breathed out Then, in the 2nd step of nozzle orifice L2, instead, ink (B) is conversely breathed 
out for the class of ink from the 2nd step nozzle orifice L2 of the nozzle train R1, and cyanogen 
ink is breathed out from the 2nd step nozzle orifice L2 of the nozzle train R2. Furthermore, in 
the 3rd step of nozzle orifice L3, like the 1st step of nozzle orifice L1, cyanogen ink is breathed 
out and ink (B) is breathed out from the 3rd step nozzle orifice L3 of the nozzle train R2 from 
the 3rd step nozzle orifice L3 of the nozzle train R1. In this way, the nozzle orifice [C of drawing 

2 ] of cyanogen ink and the nozzle orifice [B of drawing 2 ] of ink (B) are arranged in order by 
turns to the n-th step nozzle orifice Ln in each nozzle train R1 and R2. 

[0030] 

this invention person adds to modification in cyanogen ink and ink (B). Furthermore, also about 



Magenta ink and ink (A) As it changes from arrangement as shown in drawing 2 , namely, it 
changes from the arrangement which makes the nozzle train R3 only for Magenta ink (M), and 
makes the nozzle train R4 only for ink (A) and it is shown in drawing 3 When Magenta ink (M) and 
ink (A) were changed into the arrangement which carries out the regurgitation by turns from the 
nozzle train R3 and the nozzle train R4, it found out that generating of the aforementioned gloss 
nonuniformity could be canceled still better. 
[0031] 

this invention person adds to modification in Magenta ink and ink (A) again at the modification 
list in cyanogen ink and ink (B). Furthermore, also about yellow ink and black ink As shown in 
drawing 4 , when yellow ink (Y) and black ink (K) were changed into the arrangement which 
carries out the regurgitation by turns from the nozzle train R5 and the nozzle train R6, it found 
out that generating of the aforementioned gloss nonuniformity could be canceled still better. 
[0032] 

In addition, as shown in said drawing 2 - drawing 4 , the ink jet type recording head which can 
make two kinds of ink breathe out from the nozzle train of one train is already known. For 
example, the head which has arranged two or more nozzle orifices alternately in the nozzle train 
of one train is indicated by WO 98/No. 22288 official report, and the technique of using said head 
which has arranged two or more nozzle orifices alternately is indicated by JP,2001-1 91 524,A and 
JP,2002-1 13852,A. Therefore, these official reports can be made to breathe out two kinds of ink 
from the nozzle train of one train also in this invention using the head of a publication. 
[0033] 

In this invention, when making two sorts of ink breathe out by turns from a nozzle train with two 
separate trains as shown in drawing 2 , as the nozzle train of these 2 train shows drawing 2 , it 
adjoins mutually, does not need to be arranged, and can estrange and arrange mutually. 
Moreover, as one side of the nozzle train of these 2 train shows drawing 2 , it does not need to 
be arranged at the edge of a nozzle train, and it can also arrange in the center of a nozzle train. 
For example, cyanogen ink and ink (B) can be made to breathe out, respectively from the 
combination of the nozzle train R1 and the nozzle train R3, the combination of the nozzle train 
R3 and the nozzle train R6, or the combination of the nozzle train R2 and the nozzle train R5. 
[0034] 

In making four sorts of ink breathe out by turns in this invention from the separate nozzle train 
(a total of four trains) of 1 set of two trains as shown in drawing 3 As shown in drawing 3 , it 
replaces with the combination of cyanogen ink and ink (B), and the combination of Magenta ink 
and ink (A). For example, the combination of cyanogen ink and ink (A) and the combination of 
Magenta ink and ink (B) are adopted. Cyanogen ink and ink (A) can be made to be able to 
breathe out from the nozzle train R1 and the nozzle train R2, and Magenta ink and ink (B) can be 
made to breathe out from the nozzle train R3 and the nozzle train R4. Cyanogen ink and 
Magenta ink can be made to be able to breathe out from the nozzle train R1 and the nozzle train 
R2, and ink (A) and ink (B) can also be made similarly to breathe out from the nozzle train R3 
and the nozzle train R4. 
[0035] 

In making six sorts of ink similarly breathe out by turns from the separate nozzle train (a total of 
six trains) of 1 set of two trains as shown in drawing 4 Replace with the combination shown in 
drawing 4 , for example, cyanogen ink and ink (A) are made to breathe out from the nozzle train 
R1 and the nozzle train R2. Magenta ink and ink (B) can be made to be able to breathe out from 
the nozzle train R3 and the nozzle train R4, and yellow ink and black ink can be made to breathe 
out from the nozzle train R5 and the nozzle train R6. Cyanogen ink and Magenta ink can be made 
to be able to breathe out from the nozzle train R1 and the nozzle train R2, ink (A) and yellow ink 
can be made similarly to be able to breathe out from the nozzle train R3 and the nozzle train R4, 
and ink (B) and black ink can be made to breathe out from the nozzle train R5 and the nozzle 
train R6. 
[0036] 

In addition, the case where four sorts of ink is made to breathe out by turns from the separate 
nozzle train (a total of four trains) of 1 set of two trains as shown in drawing 3 , Also when 



making six sorts of ink breathe out by turns from the separate nozzle train (a total of six trains) 
of 1 set of two trains as shown in drawing 4 the combination of 1 set of two trains of cyanogen 
ink and ink (B) ? and the combination of 1 set of two trains of Magenta ink and ink (A) — further 
It is not necessary to make the combination of 1 set of two trains of yellow ink and black ink 
able to breathe out from the nozzle train which adjoins mutually, respectively, and can be made 
to breathe out from the nozzle train which separated mutually. 
[0037] 

In case according to the place which this invention person found out a printer head is moved to 
a main scanning direction (the reciprocating motion direction by printer carriage) and the 
regurgitation of the ink is carried out, the gloss nonuniformity generated when performing the ink 
regurgitation in the both directions of the plus direction and a backward direction, respectively 
can be canceled. Moreover, any of a PUROGURESHIBU recording method or an interlace 
recording method are sufficient as the printing method in that case, and the effectiveness of this 
invention shows up notably by both the PUROGURESHIBU recording method and the interlace 
recording method. 
[0038] 

The principle of a PUROGURESHIBU recording method is typically shown in drawing 5 . Drawing 
5 uses ink jet type recording head H which has the nozzle train which consists of four nozzle 
orifices (L1, L2, L3, L4), and shows the case where an image is formed sequentially from a top on 
a record medium. At drawing 5 , since it is the purpose that the printing location of the ink on 
the record medium at the time of moving an ink jet type recording head in the direction of 
vertical scanning by the PUROGURESHIBU recording method is shown, only one train shows the 
nozzle train of each head. 
[0039] 

Now, if the regurgitation of ink is performed in the first horizontal scanning (S1), moving Head H 
in the direction of an arrow head X by carriage in a location H1 From four nozzle orifices L1, L2, 
L3, and L4, ink is breathed out by each location L1a, L2a, L3a, and L4a, and on a record medium, 
as shown in the dot train P, dot L1a, L2a, L3a, and L4a are printed. Then, if only the distance of 
four pitches moves a record medium with a feed means, Head H will move to the head location 
H2 of the 2nd horizontal scanning (S2). In this location H2, if the regurgitation of ink is performed 
moving Head H in the direction of an arrow head Y, from four nozzle orifices L1, L2, L3, and L4, 
ink will be breathed out by each location Lib, L2b, L3b, and L4b, and dot Lib, L2b, L3b, and L4b 
will be printed in the dot train P on a record medium. 
[0040] 

Furthermore, since only the distance of four pitches moves a record medium and Head H is 
similarly moved to the head location H3 of the 3rd horizontal scanning (S3) with a feed means, if 
Head H is made to scan in the direction of an arrow head X From four nozzle orifices L1, L2, L3, 
and L4, ink is breathed out by each location L1c, L2c, L3c, and L4c, and dot L1c, L2c, L3c, and 
L4c are printed in the dot train P on a record medium. Like the following, if a record medium and 
Head H are moved, an image will be formed in the direction of lower in order from the upper part 
of a record medium. 
[0041] 

Next, the principle of an interlace recording method is typically shown in drawing 6 . As an 
example, drawing 6 uses ink jet type recording head H which has the nozzle train by which four 
nozzle orifices (L1, L2, L3, L4) have been arranged at intervals of 1/120 inch, and shows the 
case where it prints by resolution 360dpi. At drawing 6 , since it is the purpose that the printing 
location of the ink on the record medium at the time of moving an ink jet type recording head in 
the direction of vertical scanning by the interlace recording method is shown, only one train 
shows the nozzle train of each head, and with a circle [ of a broken line / V ] shows the nozzle 
absent section. 
[0042] 

Now, if the regurgitation of ink is performed in the first horizontal scanning (S1), moving Head H 
in the direction of an arrow head X by carriage in a location H1 Ink is breathed out by each 
location L1a, L2a, L3a, and L4a from four nozzle orifices L1, L2, L3, and L4. On a record medium, 



as shown in the dot train P, dot L1a, L2a, L3a f and L4a are printed (in addition, ink is not made to 
breathe out from nozzle orifices L1 and L2 in actual printing so that it may mention later). Then, 
if only 4/360 inch of record media is moved with a feed means, Head H will move to the head 
location H2 of the 2nd horizontal scanning (S2). If the regurgitation of ink is performed in this 
location H2, moving Head H in the direction of an arrow head Y Ink is breathed out by each 
location Lib, L2b, L3b, and L4b from four nozzle orifices L1, L2, L3, and L4. On a record medium, 
dot Lib, L2b, L3b, and L4b are printed in the dot train P (ink is not made to breathe out from a 
nozzle orifice L1 in actual printing). 
[0043] 

Furthermore, since only 4/360 inch of record media is moved and Head H is similarly moved to 
the head location H3 of the 3rd horizontal scanning (S3) with a feed means, if Head H is made to 
scan in the direction of an arrow head X From four nozzle orifices L1, L2, L3, and L4, ink is 
breathed out by each location L1c, L2c, L3c, and L4c, and dot L1c, L2c, L3c, and L4c (not 
shown) are printed in the dot train P on a record medium. Furthermore, if move only 4/360 inch 
of record media, it is made to move to the head location H4 of the 4th horizontal scanning (S4) 
and Head H is made to scan in the direction of an arrow head Y with a feed means From four 
nozzle orifices L1, L2, L3, and L4, ink is breathed out by each location L1d, L2d, L3d, and L4d, 
and dot L1d, L2d, L3d (not shown), and L4d (not shown) are printed in the dot train P on a 
record medium. In addition, by the interlace recording method, as shown in drawing 6 , since ink 
is not made to breathe out from some nozzle orifices in the first horizontal scanning (S1) and 
2nd horizontal scanning (S2), more nearly up than the broken line 10 of drawing 6 an image is not 
formed, but an image is formed in the downward field (W) which can be printed rather than a 
broken line 10. 
[0044] 

an inorganic pigment and an organic pigment can be used and respectively independent as a 
pigment contained in the ink contained in the ink set used by this invention, — two or more 
sorts can be mixed and it can use again. As said inorganic pigment, the carbon black 
manufactured by well-known approaches, such as the contacting method besides titanium oxide 
and an iron oxide, the furnace method, and thermal **, for example can be used. Moreover, as 
said organic pigment, an azo pigment (an azo lake, insoluble azo pigment, a disazo condensation 
pigment, a chelate azo pigment, etc. are included), polycyclic type pigments (for example, 
phthalocyanine pigment, perylene pigment, and peri non a pigment, an anthraquinone pigment, a 
quinacridone pigment, a dioxazine pigment, a thioindigo pigment, an isoindolinone pigment, a kino 
FURARON pigment, etc.), color chelates (for example, a basic dye mold chelate, an acid-dye 
mold chelate, etc.), a nitro pigment, a nitroso pigment, aniline black, etc. can be used, for 
example. Specifically, the following pigment is mentioned. 
[0045] 

It is desirable to use one sort chosen from the group which becomes CI. pigment Orange 5 and 
43 and 62 lists from the C.I. pigment red 17, 49:2, and 112, 177,178,188,255 and 264 as a pigment 
contained in said ink (A), or two sorts or more. 
[0046] 

It is desirable to use one sort chosen from the group which becomes C.I. pigment blue 60 list 
from the C.I. pigment violet 3, 19, 23, 32, 36, and 38 as a pigment contained in said ink (B), or two 
sorts or more. 
[0047] 

As a pigment contained in said yellow ink, the C.I. pigment yellow 1, 2, 3, 12, 13, 14, 16, 17, 73, 
74, 75, 83, 93, 95, 97, 98, 109, 110, 114, 128, 129, 138, 139, 150, and 151 and 154,155,180,185 
grades are mentioned, and these one sort or two sorts or more are used, for example. It is 
desirable to use one sort chosen from the group which consists of C.I. pigment yellow 74,1 10 and 
128 especially among these, or two sorts or more. 
[0048] 

As a pigment contained in said Magenta ink, the C.I. pigment red 5, 7, 12, and 48 (calcium), 48 
(Mn), 57 (calcium), 57:1, 112 and 122, and 123,1 68,1 84,202;C.I. pigment violet 19 grade are 
mentioned, and these one sort or two sorts or more are used, for example. It is desirable to use 



one sort chosen from the group which consists of C.L pigment red 122 and C.I. pigment violet 19 

especially among these, or two sorts or more. 

[0049] 

As a pigment contained in said cyanogen ink, the C.L pigment blues 1 T 2, and 3, 15:3, 15:4, 15:34, 
16 and 22, the 60;C.I. bat blue 4, and 60 grades are mentioned, and these one sort or two sorts 
or more are used, for example. It is [ among these ] desirable to use the C.L pigment blue 15:3 
and/or 15:4 especially, and it is desirable to divide and to use the C.L pigment blue 15:3. 
[0050] 

Said ink (A) and (B) The content of each of said pigment in each is 2 - 4 % of the weight still 
more preferably two to 6% of the weight preferably to all ink weight, respectively from the 
viewpoint of balance with printing concentration and the dependability as ink for ink jet record. 
[0051] 

Moreover, the content of each of said pigment in the ink of three colors of said yellow, a 
Magenta, and cyanogen is 1.5 - 2 % of the weight from the viewpoint of glossiness and saturation 
still more preferably 0.1 to 3% of the weight preferably to all ink weight, respectively. 
[0052] 

Although the ink set used by this invention is equipped with said ink of three colors of yellow ink, 
Magenta ink, and cyanogen ink, and said special-feature ink of two colors, it can also add black 
ink further if needed. As a pigment contained in black ink, organic pigments [, such as inorganic 
pigment; aniline black (C. L pigment black 1), ], such as carbon black (C. L pigment black 7), such 
as furnace black, lamp black, acetylene black, and channel black, and an iron oxide pigment, etc. 
are mentioned, for example. It is desirable to use especially carbon black. As an example of 
desirable carbon black Mitsubishi Chemical 2300 [ No.] No.900 MCF88 No.33 No.40 No.52 MA7 
MA8 MA100 No.2200B etc., Made in Colombia Raven5750 Raven5250 Raven5000 Raven3500 
Raven1255 Raven700 grade, Cabot Corp. make Regal 400R, Regal 400R Regal 1660R Mogul 1 
Monarch 700 Monarch 800 Monarch 880 Monarch 900 Monarch 1000 Monarch 1100 Monarch 
1300 Monarch 1400 etc. — Product made from TEGUSSA Color Black FW1 Color Black FW2 
Color Black FW2V Color Black FW18 Color Black FW200 Color Black S150, Color Black S160 
Color Black S170 Printex 35, Printex U Printex V Printex 140U Special Black 6 Special Black 5 
Special Black 4A Special Black The 4th grade is mentioned. 

Moreover, the content of said pigment in said black ink is 1 - 3 % of the weight still more 

preferably 0.1 to 4% of the weight preferably. 

[0053] 

It is desirable to make each ink contained in the ink set used by this invention contain a 
dispersant from a viewpoint which raises the distributed stability of a pigment. As a dispersant, 
the thing in this kind of pigment ink and the same thing can be used that there is especially no 
limit, for example, a cationic dispersant, an anionic dispersant, the Nonion nature powder, a 
surfactant, etc. are mentioned. As an example of an anionic dispersant, polyacrylic acid, 
polymethacrylic acid, An acrylic-acid-acrylonitrile copolymer, a vinyl acetate-acrylic ester 
copolymer, An acrylic-acid-acrylic-acid alkyl ester copolymer, a styrene-acrylic-acid copolymer, 
A styrene-methacrylic-acid copolymer, a styrene-acrylic-acid-acrylic-acid alkyl ester 
copolymer, A styrene-methacrylic-acid-acrylic-acid alkyl ester copolymer, a styrene-alpha- 
methyl-styrene-acrylic-acid copolymer, A styrene-alpha-methyl-styrene-acrylic-acid-acrylic- 
acid alkyl ester copolymer, A styrene-maleic-acid copolymer, a vinyl naphthalene-maleic-acid 
copolymer, A vinyl acetate-ethylene copolymer, a vinyl acetate-fatty-acid vinyl ethylene 
copolymer, a vinyl acetate-maleate copolymer, a vinyl acetate-crotonic-acid copolymer, a vinyl 
acetate-acrylic-acid copolymer, etc. are mentioned. Moreover, as an example of an anionic 
surface active agent, the ammonium salt of sodium dodecylbenzenesulfonate, lauryl acid sodium, 
and polyoxyethylene-alkyl-ether sulfate etc. is mentioned, polyoxyethylene alkyl ether, 
polyoxyethylene alkyl ester, polyoxyethylene sorbitan fatty acid ester, polyoxyethylene alkyl 
phenyl ether, polyoxyethylene alkylamine, polyoxyethylene alkylamide, etc. are mentioned as an 
example of the Nonion nature surface active agent, and these one sort or two sorts or more are 
used. It is desirable to use a styrene-(meta) acrylic-acid copolymer especially. 
Said dispersant is preferably contained 0.3 to 6% of the weight still more preferably 0.1 to 10% of 



the weight by solid content conversion to said pigment in said ink. 
[0054] 

Moreover, each ink contained in the ink set used by this invention can be made to contain a 
high-boiling point organic solvent from a viewpoint which prevents desiccation of ink and 
prevents the blinding in the head of an ink jet printer. As a high-boiling point organic solvent, for 
example Ethylene glycol, a diethylene glycol, Triethylene glycol, a polyethylene glycol, a 
polypropylene glycol, Propylene glycol, a butylene glycol, 1 and 2, 6-hexane triol, A thioglycol, 
hexylene glycol, a glycerol, trimethylolethane, Polyhydric alcohol, such as trimethylol propane; 
Ethylene glycol monoethyl ether, Ethylene glycol monobutyl ether, the diethylene-glycol 
monomethyl ether, Diethylene glycol monoethyl ether, the diethylene-glycol monobutyl ether, 
The triethylene glycol monomethyl ether, the triethylene glycol monoethyl ether, The alkyl ether 
of polyhydric alcohol, such as the triethylene glycol monobutyl ether; A urea, Saccharides, such 
as 2-pyrrolidone, a N-methyl-2-pyrrolidone, 1,3-dimethyl-2-imidazolidinone, triethanolamine, and 
sugar-alcohol, etc. are mentioned, and these one sort or two sorts or more are used. 
Said high-boiling point organic solvent is preferably contained 0.5 to 20% of the weight still more 
preferably 0.1 to 30% of the weight among said ink. 
[0055] 

Each ink contained in the ink set used by this invention is made to contain a dispersant, a high- 
boiling point organic solvent, a low-boiling point organic solvent, and an osmosis accelerator, and 
is made to contain water as balance if needed besides said pigment As for water, it is desirable 
to use pure water or ultrapure water, such as ion exchange water, ultrafiltration water, Milli Q 
water, and distilled water. Since it continues at a long period of time and generating of mold or 
bacteria is prevented, especially the water that carried out sterilization processing of these 
water by UV irradiation or hydrogen-peroxide addition is desirable. 
[0056] 

Moreover, each ink contained in the ink set used by this invention can be made to contain a low- 
boiling point organic solvent from a viewpoint which shortens the drying time of ink. As a low- 
boiling point organic solvent, a methanol, ethanol, n-propyl alcohol, iso-pro pull alcohol, n- 
butanol, a sec-butanol, a tert-butanol, an iso-butanol, n— pentanol, etc. are mentioned, and these 
one sort or two sorts or more are used, for example. Especially, monohydric alcohol is desirable. 
[0057] 

Moreover, each ink contained in the ink set used by this invention can be made to contain an 
osmosis accelerator from a viewpoint which raises the wettability to a record medium and raises 
permeability. As an osmosis accelerator, for example An anionic surface active agent, a cationic 
surface active agent, Various surfactants, such as an amphoteric surface active agent; Alcohols; 
ethylene glycol monomethyl ether, such as a methanol, ethanol, and iso-propyl alcohol, 
Diethylene glycol monoethyl ether, the diethylene-glycol monobutyl ether, The triethylene glycol 
monobutyl ether, the propylene glycol monobutyl ether, Low-grade alkyl ether of polyhydric 
alcohol, such as the dipropylene glycol monobutyl ether; diols, such as 1, 2-pentanediol, 1, and 2- 
hexandiol, etc. are mentioned, and these one sort or two sorts or more are used. It is desirable 
to use diethylene-glycol monobutyl ether, triethylene glycol monobutyl ether or 1, and 2- 
hexandiol especially. 

Said osmosis accelerator is preferably contained one to 10% of the weight still more preferably 

one to 20% of the weight among said ink. 

[0058] 

As said osmosis accelerator, it is a general formula (6). : 
[Formula 1] 
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It is 0 <=m+n<=50 among [type, R21, R22, R23, and R24 become independent, respectively, and 
they are an alkyl group and] which is a six or less carbon atomic number alkyl group preferably. 
The acetylene glycol system compound come out of and expressed, and general formula (7) : 
[Formula 2] 

R 12 R 14 R 15 



R 11 (Si-O) j Si (O-Si) k R 17 



III < 7 > 

R 13 (CH 2 )u R 16 

O — [ (EO)s-(PO)tJ H 



(Although R11-R17 express C1-6 alkyl group independently among a formula, j and k express 
one or more integers independently, EO expresses an ethyleneoxy radical, PO expresses a 
propyleneoxy radical and s and t express zero or more integers) however, s+t — one or more 
integers — expressing — EO and PO — [ — ] — the sequence may not be asked inside, it may 
be random, or you may be a block 

It can come out and the polysiloxane system compound expressed can also be used. 
[0059] 

What is marketed can be used as this acetylene glycol system compound, for example, ORUFINY, 
SAFI Norians 82, 440, 465, and 485, STG, E1010 (all are trade name and air products - and made 
in - Chemicals), etc. are mentioned, and these one sort or two sorts or more are used. It is 
desirable to use especially SAFI Norian 465. Moreover, as this polysiloxane system compound, 
BYK347,348 (made in big KEMI Japan) etc. can be used as a commercial item. This acetylene 
glycol system compound and/or this polysiloxane system compound are preferably contained 0.5 
to 2% of the weight still more preferably 0.1 to 5% of the weight among said ink. 
[0060] 

Further, if needed, each ink contained in the ink set used by this invention can be made to 
contain additives, such as an antioxidant and ultraviolet ray absorbents, such as an antifungal 
agent and antiseptics, such as fixing agents, such as water-soluble rosin, and sodium benzoate, 
and aloha shirt NETO, a chelating agent, an oxygen absorbent, and pH regulator, and these one 



1 



sort or two sorts or more are used for it 
[0061] 

Conventionally, each ink contained in the ink set used by this invention is a well-known 
approach, and can be prepared by distributing and mixing each combination component For 
example, first, other additive components are mixed by suitable dispersers (for example, a ball 
mill, a sand mill, attritor, a roll mill, an agitator mill, passing a NSHIERU mixer, a colloid mill, an 
ultrasonic homogenizer, a jet mill, or on-GUMlRU etc.), and uniform pigment dispersion liquid are 
prepared ion exchange water, a pigment, a dispersant an organic solvent and if needed. 
Subsequently, ion exchange water, an organic solvent, and if needed, other additive components 
are fully stirred in ordinary temperature, and an ink solvent is prepared. At the place in the 
condition of having stirred this ink solvent with the suitable agitator, said pigment dispersion 
liquid are dropped gradually, and are fully stirred at it After fully stirring, it can filter in order to 
remove the big and rough particle and foreign matter leading to blinding, and the target ink 
constituent can be obtained. 

Moreover, when using a self-distributed pigment as a coloring agent, an ink constituent can be 
obtained like the aforementioned actuation except carrying out surface treatment of the pigment 
and making the pigment itself into a distributed condition. 
[0062] 

Generally the physical properties of each ink contained in the ink set used by this invention also 
have the physical properties which the ink constituent for ink jet record has. For example, it is 
desirable still more desirable that it is 20 - 40 mN/m, and surface tension (20 degrees C) is the 
range of 25 - 35 mN/m. If surface tension exceeds 40 mN/m, drying [ of printing ] will worsen, it 
will become easy to generate a blot, and a good printing image will be hard to be obtained. 
Moreover, since the perimeter of a nozzle of a printer head becomes easy for surface tension to 
get wet in less than 20 mN/m, it is easy to produce a problem at regurgitation stability — the 
flight deflection of an ink droplet occurs. Said surface tension can be measured with the surface 
tension balance used for usual. Surface tension of ink can be made into said within the limits by 
adjusting a class, a presentation ratio, etc. of each component which constitute ink. 
[0063] 

The viscosity in 20 degrees C of each ink contained in the ink set used by this invention is the 
same as the viscosity which the common ink constituent for ink jet record has, and 2-10cps is 
3-6cps more preferably. The regurgitation may become unstable when drive frequency of a head 
may be unable to be raised if viscosity exceeds 10cps, and set to less than 2cps. 
[0064] 

In addition, it is desirable that it is the same as that of the permeability in which the common ink 
constituent for ink jet record also has the permeability of each ink contained in the ink set used 
by this invention. The permeability of ink can be made into suitable within the limits by adjusting 
a class, a presentation ratio, etc. of each component (each especially aforementioned osmosis 
accelerator) which constitute ink. 
[0065] 

Why generating of gloss nonuniformity is canceled by arrangement of the nozzle train by this 
invention can also be presumed as follows, although it now is not clear. 

That is, in the ink jet recording method, strictly, neither arrangement of a nozzle orifice nor the 
flight direction of a liquid ink drop is exact and some gap has produced it in the impact location 
of ink. It will become gloss nonuniformity and gap of an impact location will be recognized, if the 
variation in the thickness of an ink adhesion layer is induced and such variation occurs 
periodically. According to this invention, it can also be once interpreted as that by which such 
variation will appear irregularly, consequently gloss nonuniformity is controlled. However, 
according to the aforementioned inference, this phenomenon cannot be explained, although the 
most remarkable effectiveness is accepted when adopting arrangement as shown in drawing 2 
about the combination of cyanogen ink and said ink (B) according to observation of this invention 
person. Therefore, gloss nonuniformity may be controlled by another device. 
[0066] 
[Example] 



Hereafter, although an example explains this invention concretely, these do not limit the range of 
this invention. 

<The example 1 of a comparison> 
(1) Preparation of the ink set 1 

The ink set 1 which becomes following Table 1 from six sorts of ink constituents [yellow, a 
Magenta, cyanogen, ink (A), ink (B) t and black] of a publication was prepared. Moreover, each ink 
was prepared from the combination component of a publication with the conventional method to 
Table 1. 

Ion exchange water, a pigment a styrene-acrylic-acid copolymer (dispersant), some triethylene 
glycol monobutyl ether (osmosis accelerator), and a part of triethanolamine (neutralizer of a 
dispersant) were mixed with the ball mill, and, specifically, uniform pigment dispersion liquid were 
prepared. Subsequently, ion exchange water, an organic solvent, an osmosis accelerator, a 
surfactant, and the remainder of triethanolamine were fully stirred in ordinary temperature, and 
the ink solvent was prepared. At the place in the condition of having stirred this ink solvent, said 
pigment dispersion liquid were dropped gradually, and were fully stirred at it. After fully stirring, it 
filtered in order to remove the big and rough particle and foreign matter leading to blinding, and 
the target ink constituent was obtained. 
[0067] 
[Table 1] 
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In Table 1, a numeric value is weight %. Moreover, the combination component given in Table 1 is 
as follows. 

AQUACER593: 30 % of the weight of the Nonion nature polypropylene emulsion (product made 
from big KEMIJAPAN) solid content 



ORUFIN E1010: Acetylene glycol system surfactant (Nissin Chemical make) 

a BYK-347:polysiloxane system surface active agent (product made from big KEMIJAPAN) — in 

addition, in Table 1, ORUFIN E1010 and BYK-347 are surface active agents, and triethylene 

glycol monobutyl ether and 1, and 2-hexandiol is an osmosis accelerator. 

[0068] 

(2) Printing procedure 

the ink jet printer (PM-870C; Seiko Epson make) which has 48 nozzle orifices in one train, and 
carried 6 ******** head for the nozzle train whose nozzle spacing of those nozzle orifices is 
120dpi (dots per inch) — using — Takamitsu — it printed with the ink set 1 prepared in said 
example 1 of preparation (1) in degree PM photograph form (Seiko Epson make) which is the 
paper only for ink jets. The nozzle configuration which carries out the regurgitation of six sorts 
of ink is as being shown in drawing 1 . 

Moreover, printing was performed by interlace as shown in drawing 6 . Regurgitation ink weight 
per dot was set to about 40 ng(s), and the ink adhesion consistency in every direction was set to 
360x360dpi. 
[0069] 

<Example 1> 

Although the ink set 1 prepared in said example 1 of preparation (1) was used, as the ink passage 
of a head was converted and it was shown in drawing 2 , cyanogen ink and ink (B) were made to 
breathe out by turns from the nozzle trains R1 and R2, and the printing trial was performed. 
[0070] 

<Example 2> 

making cyanogen ink and ink (B) breathe out by turns from the nozzle trains R1 and R2, as the 
ink passage of a head is converted and it is shown in drawing 3 , although the ink set 1 prepared 
in said example 1 of preparation (1) is used — in addition, further, Magenta ink and ink (A) were 
made to breathe out by turns from the nozzle trains R3 and R4, and the printing trial was 
performed. 
[0071] 

<Example 3> 

Although the ink set 1 prepared in said example 1 of preparation (1) is used Cyanogen ink and ink 
(B) are made to breathe out by turns from the nozzle trains R1 and R2, as the ink passage of a 
head is converted and it is shown in drawing 4 . making Magenta ink and ink (A) breathe out by 
turns from the nozzle trains R3 and R4 — in addition, further, yellow ink and black ink were made 
to breathe out by turns from the nozzle trains R5 and R6, and the printing trial was performed. 
[0072] 

<Evaluation> 

(1) Gloss nonuniformity 

Generating of gloss nonuniformity was judged on the following criteria by viewing by the printing 
sample of some kinds of portrait images specified by ISO400 of A4 size. 

A: Gloss nonuniformity cannot be recognized for the observation distance from a printing sample 
as for 10cm or less. 

B: Although the observation distance from a printing sample can recognize gloss nonuniformity in 
10cm or less, it cannot recognize in 30cm or more. 

C: Gloss nonuniformity can be recognized for the observation distance from a printing sample 

also as 30cm or more. 

An evaluation result is shown in Table 2. 

[0073] 

[Table 2] 
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[0074] 

[Effect of the Invention] 

Offer of the high-definition printed matter with which metamerism was reduced is not only 
attained, but according to this invention, the color reproduction range is wide, saturation is high, 
there is a feeling of gloss, and it can offer the high-definition printed matter which gloss 
nonuniformity canceled. 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the nozzle train by the conventional technique in 
the case of printing the ink set which consists of six-sort ink by the ink jet type recording head 
which has the nozzle train of six trains, and the arrangement condition of a nozzle orifice. 
[Drawing 2] It is the explanatory view showing the arrangement condition of the nozzle train and 
nozzle orifice which this invention in the case of printing the ink set which consists of six-sort 
ink by the ink jet type recording head which has the nozzle train of six trains depends like 1 
voice. 

[Drawing 3] another voice of this invention in the case of printing the ink set which consists of 
six-sort ink by the ink jet type recording head which has the nozzle train of six trains — it is the 
explanatory view showing the arrangement condition of the nozzle train and nozzle orifice which 
are depended like. 

[Drawing 4] still more nearly another voice of this invention in the case of printing the ink set 
which consists of six-sort ink by the ink jet type recording head which has the nozzle train of six 
trains — it is the explanatory view showing the arrangement condition of the nozzle train and 
nozzle orifice which are depended like. 

[Drawing 5] It is the explanatory view showing the principle of the PUROGURESHIBU recording 
method in the case of using the ink jet type recording head which has the nozzle train which 
consists of four nozzle orifices, and making it move in the direction of vertical scanning with 4 
dot spaces. 

[Drawing 6] It is the explanatory view showing the principle of the interlace recording method in 
the case of using the ink jet type recording head which has the nozzle train which consists of 
four nozzle orifices, and making it move in the direction of vertical scanning with 3 dot spaces. 



[Translation done.] 



